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EXECUTIVE  SUMMARY 

DRINKING  WATER  SURVEILLAMCE  PROGRAM 

FORT  ERIE  WATER  TREATMENT  PLANT 
1988  ANNUAL  REPORT 


The  Drinking  Water  Surveillance  Program  (DWSP)  for  Ontario  is  a 
monitoring  program  providing  immediate,  reliable,  current 
information  on  drinking  water  quality.  The  DWSP  officially  began 
in  April  1986  and  is  designed  to  eventually  include  all  municipal 
supplies  in  Ontario.   Currently,  52  plants  are  being  monitored. 

The  Fort  Erie  (Rosehill)  Water  Treatment  Plant  is  a  conventional 
treatment  plant  which  treats  water  from  Lake  Erie.  The  process 
consists  of  coagulation,  f locculation,  sedimentation,  filtration 
and  disinfection.  This  plant  has  a  design  capacity  of  50  x  1000 
m'/day  and  serves  a  population  of  approximately  25,000. 

Water  samples  from  the  raw,  treated  and  two  distribution  sites  were 
taken  on  a  monthly  basis  and  analyzed  for  approximately  160 
parameters.  Parameters  were  divided  into  the  following  groups 
Bacteriological,  Inorganic  and  Physical  (Laboratory  Chemistry, 
Field  Chemistry  and  Metals)  and  Organics  (Chloroaromatics, 
Chlorophenols,  Pesticides  and  PCB,  Phenolics,  Polynuclear  Aromatic 
Hydrocarbons,  Specific  Pesticides  and  Volatiles) .  Specific 
Pesticides  and  Chlorophenols  were  analysed  in  June  and  November 
only. 

A  summary  of  results  is  shown  in  Table  1. 

Inorganic  and  Physical  parameters  (Laboratory  Chemistry,  Field 
Chemistry  and  Metals)  were  below  any  applicable  health  related 
ODWOs . 


Of  approximately  110  Organic  parameters  tested  for  on  a  monthly 
basis,  none  exceeded  health  related  guidelines. 

During  1988  the  DWSP  sampling  results  indicated  that  the  Fort  Erie 
(Rosehill)  Water  Treatment  Plant  produced  good  quality  water  at  the 
plant  and  this  quality  was  maintained  in  the  distribution  system. 
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DRINKING  WATER  SURVEILLAMCE  PROGRAM 


FORT  ERIE  (R08EHILL)  WATER  TREATMENT  PLANT 
1988  ANNUAL  REPORT 


INTRODUCTION 

The  Drinking  Water  Surveillance  Program  (DWSP)  for  Ontario  is  a 
monitoring  program  providing  immediate,  reliable,  current 
information  on  drinJcing  water  quality.  The  DWSP  officially  began 
in  April  1986  and  is  designed  to  eventually  include  all  municipal 
supplies  in  Ontario.   Currently,  52  plants  are  being  monitored. 

The  DWSP  was  partially  initiated  at  the  Fort  Erie  (Rosehill)  Water 
Treatment  Plant  in  February  of  1987;  the  full  program  began  in 
June .  ,  — 

This  report  contains  information  and  results  for  1988. 

PLANT  DESCRIPTION 

The  Fort  Erie  (Rosehill)  Water  Treatment  Plant  is  a  conventional 
treatment  plant  which  treats  water  from  Lake  Erie.  The  process 
consists  of  coagulation,  f locculation,  sedimentation,  filtration 
and  disinfection;  powdered  activated  carbon  is  used  for  taste  and 
odour  control  when  necessary.  This  plant  has  a  design  capacity  of 
50  X  1000  m'/day  and  flows  on  day  of  sampling  ranging  from  12  x 


1000  m  /day  to  30  x  1000  m  /day.  The  plant  serves  a  population  of 
approximately  25,000. 

The  plant  location  is  shovm  in  Figure  1.  Plant  Process  details, 
in  a  block  schematic,  are  shown  in  Figure  2.  General  plant 
information  is  presented  in  Table  2. 

METHODS 

Water  samples  were  obtained  from  four  DWSP  approved  locations; 

i)  Plant  Raw  -  The  water  originated  from  the  lowlift  discharge 
prior  to  chlorination  and  was  sampled  through 
a  stainless  steel  line.  The  sample  tap  is 
located  near  the  lowlift  well. 
ii)  Plant  Treated  -  The  water  originated  from  the  highlift 
discharge  after  addition  of  all  treatment 
chemicals  and  was  sampled  through  a  stainless 
steel  sample  line.   The  sample  tap  is  located 
near  the  highlift  pumps, 
iii)  Distribution  System  -  Site  1  -  This  house  is  approximately 
4.1  kilometers  from  the  plant.  Water  was  sampled 
through  copper  plumbing   from  the  basement 
laundry  tap. 

iv)  Distribution  System  -  Site  2  -  This  house  is  approximately 
10  kilometers  from  the  plant.  Water  was  sampled 
through  copper  plumbing  from  the  kitchen  tap. 


FIGURE  1 

DRINKING  WATER  SURVEILLANCE  PROGRAM 
SITE  LOCATION  MAP 
FORT  ERIE  WATER  TREATMENT  PLANT 


Figure  2 

FORT  ERIE  (ROSE  HILL)  WATER  TREATMENT  PLANT 
I  LAKE  ERIE  I 
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TABLE  2 

DRINKING  WATER  SURVEILLANCE  PROGRAM  ANNUAL  REPORT 
GENERAL  INFORMATION 

Fort  Erie  fRosehill^  WATER  SUPPLY  SYSTEM 


LOCATION; 


ROSEHILL  ROAD 

Fort  Erie  (Rosehill) ,  ONTARIO 

(416-871-3551) 


SOURCE; 


RAW  WATER  SOURCE  -  LAKE  ERIE 


RATED  CAPACITY: 


50  (1000  M3/DAY) 


OPERATION; 


MUNICIPAL 


PLANT  SUPERINTENDENT: 


MR.  H.  HODGSON 


MINISTRY  REGION; 


WEST  CENTRAL 


DISTRICT  OFFICER! 


MR.  J.  MAYES 


MUNICIPALITY 
SERVED 

Fort  Erie  (Rosehill) 


POPULATION 


25,000 


Sample  lines  in  the  plant  were  flushed  prior  to  sampling  to  ensure 
that  the  water  obtained  was  indicative  of  its  origin  and  not 
residual  water  standing  in  the  sample  line. 

At  both  distribution  system  locations  two  types  of  samples  were 
obtained:  a  standing  and  a  free  flow.  The  standing  sample 
consisted  of  water  that  had  been  in  the  household  plumbing  and 
service  connection  for  a  minimum  of  six  hours.  These  samples  are 
used  to  make  an  assessment  of  the  amount  by  which  the  levels 
inorganic  compounds  may  be  changed  on  standing  due  to  leaching  from 
(  or  deposition  on  )  the  plximbing  system.  The  only  analyses  carried 
out  on  the  standing  samples  therefore,  are  General  Chemistry  and 
Metals.  The  free  flow  sample  represented  fresh  water  from  the 
distribution  main  that  had  been  flowing  at  the  sample  tap  for  five 
minutes  before  being  sampled. 

Attempts  were  made  to  capture  the  same  block  of  water  at  each 
sampling  point  by  taking  the  retention  time  into  consideration. 
The  retention  time  was  calculated  by  dividing  the  volume  of  water 
between  the  two  sampling  points  by  the  sample  day  flow.  For 
example,  if  it  was  determined  that  the  retention  time  within  the 
plant  was  five  hours  then  there  would  be  a  five  hour  interval 
between  the  raw  and  treated  sampling.  Similarly  if  it  was 
estimated  that  it  took  approximately  one  day  for  the  water  to 
travel  from  the  plant  to  the  distribution  system  site,  this  site 


would  be  sampled  one  day  after  the  treated  water  from  the  plant. 

Stringent  DWSP  sampling  protocols  were  followed  to  ensure  that  all 
samples  were  taken  in  a  uniform  manner. 

Sample  day  flow,  treatment  chemical  dosages  and  Field  Chemistry 
measurements  were  recorded  on  the  day  of  sampling  and  were  entered 
on  the  DWSP  database  as  submitted. 

RESULTS 

Water  at  the  Fort  Erie  (Rosehill)  Water  Treatment  Plant  was  sampled 
for  approximately  160  parameters.  The  Specific  Pesticides  and 
Chlorophenols  scans  were  sampled  in  June  and  November  only. 
Polynuclear  Aromatic  Hydrocarbons  and  Phenolics  are  only  analysed 
in  the  raw  and  treated  water  at  the  plant.  As  a  result  of  an 
unforeseen  emergency  the  laboratory  capacity  was  exceeded  and 
analysis  for  volatiles  could  not  be  carried  out  when  the  samples 
were  received.  Since  analysis  for  volatiles  is  no  longer  valid 
after  four  weeks  of  storage,  volatile  results  for  January  and 
February  are  not  available. 

Table  3  contains  information  on  the  sample  day  retention  time,  flow 
rate  and  treatment  chemicals  used  and  their  associated  dosages. 

Table  4  is  a  summary  break-down  of  the  number  of  water  samples 


analysed  by  parameter  and  by  water  type.  The  number  of  times  that 
a  positive  or  trace  result  was  detected  is  also  reported. 

Positive  denotes  that  the  result  is  greater  than  the  statistical 
limit  of  detection  established  by  the  Ministry  of  the  Environment 
(MOE)  laboratory  staff  and  is  quantifiable.  Trace  (<T)  denotes 
that  the  level  measured  is  greater  than  the  lowest  value  detectable 
by  the  method  but  lies  so  close  to  the  detection  limit  that  it 
cannot  be  confidently  quantified. 

Table  5  presents  the  results  for  parameters  detected  on  at  least 
one  occasion. 

Table  6  lists  all  parameters  analysed  in  the  DWSP. 

Associated  guidelines  and  detection  limits  are  also  supplied  on 
tables  5  and  6.  Parameters  are  listed  alphabetically  within  each 
scan. 

DISCUSSION 

General 

Water  quality  is  judged  by  comparison  with  the  Ontario  Drinking 
Water  Objectives  (ODWOs)  as  defined  in  the  1984  publication  (ISBN 
0-7743-8985-0) .  The  Province  of  Ontario  has  health  related  and 
aesthetic  objectives  for  49  parameters,  these  are  currently  under 


review.  When  an  ODWO  is  not  available  guidelines/ limits  from  other 
agencies  are  consulted.  The  Parameter  Listing  System  (PALIS) 
recently  initiated  by  the  MOE  catalogues  and  keeps  current  over 
1750  guidelines  for  650  parameters  from  agencies  throughout  the 
world. 

Although  some  of  the  parameters  measured  on  DWSP  may  be  present  in 
the  raw  and  treated  water  as  a  result  of  pollution,  many  of  the 
compounds  detected  are  naturally  occurring  or  are  treatment  by- 
products . 

Plant  operational  personnel  address  occurrences  of  taste  and  odour 
or  biological  water  quality  parameters.  The  DWSP  does  not  assess 
these  aspects  of  the  water  supply. 

As  stated  under  Results,  traces  do  not  indicate  quantifiable 
values,  as  defined  by  established  MOE  Laboratory  analytical 
reporting  protocols.  While  they  can  be  useful  in  trend  analysis  or 
confirmation  of  the  presence  of  a  specific  contaminant  that  is 
repeatedly  detected  at  these  levels,  the  occasional  finding  of  a 
trace  level  of  a  contaminant  is  not  considered  to  be 
significant.  DISCUSSION  OF  GUIDEUNES  AND  UMITS  THEREFORE, 
IS  ONLY  CONDUCTED  ON  POSITIVE  RESULTS. 


Bacteriology 

Positive  results  for  the  Bacteriology  scan  were  present  seven  times 
in  the  treated  water,  nineteen  times  in  the  Site  1  water  and  twelve 
times  in  the  Site  2  water.  The  positive  parameters  were  Standard 
Plate  Count,  Total  Coliform  and/or  Total  Coliform  Background  and 
the  Presence/ Absence  test. 

The  results  for  the  August  Site  1  and  Site  2  water  samples  should 
be  discounted  because  these  samples  were  not  available  for 
bacteriological  analysis  within  the  required  time  period. 

Coliforms  were  detected  by  the  membrane  filtration  test  at  1 
count/ lOOmL  in  the  July  Site  1  sample. 

Aeromonas  was  determined  to  be  present  in  the  July  Site  1  water  as 
a  result  of  a  positive  Presence/Absence  test. 

Guidelines  for  bacteriological  sampling  and  testing  of  a  supply  are 
developed  to  maintain  a  proper  supervision  of  its  bacteriological 
quality;  the  routine  monitoring  program  usually  requires  the  taking 
of  multiple  samples  in  a  given  system.  Full  interpretation  of 
bacteriological  quality  cannot  be  made  on  the  basis  of  single 
samples.  Further,  bacteriological  limits  were  developed  in 
acknowledgement  that  the  presence  of  coliforms  may  be  detected  due 
to  their  non-uniform  distribution  throughout  the  distribution 


system  and  the  fact  that  their  enumeration  is  subject  to 
considerable  variation.  For  these  reasons,  the  occasional  finding 
of  low  numbers  of  coliform  organisms  is  not  unexpected.  Routine 
bacteriological  monitoring,  as  outlined  in  the  ODWOs  is  carried  out 
by  the  operating  authority. 

Inorganic  and  Physical  Parameters 

Laboratory  and  Field  Cheaistry 

The  results  for  Laboratory  and  Field  Chemistry  scans  were  below 
any  applicable  health  related  ODWOs. 

There  are  ODWOs  that  are  set  for  parameters  which  are  related  to 
the  aesthetic  quality  rather  than  health. 

The  aesthetic  ODWO  of  5  True  Colour  Units  (TCU)  was  exceeded  in 
the  February  Site  2  free  flow  water  (10  TCU)  and  the  MArch  Site  2 
free  flow  water  (5.5  TCU).  Colour  in  drinking  water  may  be  due  to 
the  presence  of  natural  and  synthetic  organic  substances  as  well 
as  certain  metallic  ions. 

The  ODWO  indicate  that  a  hardness  level  of  between  80  and  100  mg/L 
as  calcium  carbonate  for  domestic  waters  provides  an  acceptable 
balance  between  corrosion  and  incrustation.  Water  supplies  with  a 
hardness  greater  than  200  mg/L  are  considered  poor  (Table  X) ,  and 
would  possess  a  tendency  to  form  scale  deposits  and  result  in 


excessive  soap  consumption.  Hardness  levels  for  the  Fort  Erie 
(Rosehill)  water  ranged  from  117  to  138  mg/L  as  Calcium  Carbonate. 

The  Langelier  Index  is  used  extensively  in  estimating  the  corrosion 
potential  of  water.  An  increasingly  negative  index  indicates  the 
increasing  possibility  of  corrosion.  It  is  considered  sound 
engineering  practice  to  maintain  a  slightly  positive  Langelier 
Index.  The  Langelier  Index  for  Fort  Erie  (Rosehill)  is  consistently 
positive. 

It  is  desirable  that  the  Temperature  of  drinking  water  be  less  than 
15°C;  the  palatability  of  water  is  enhanced  by  its  coolness.  A 
temperature  below  IS^C  will  tend  to  reduce  the  growth  of  nuisance 
organisms  and  hence  minimize  associated  taste,  colour,  odour  and 
corrosion  problems.  The  temperature  of  the  delivered  water  may 
increase  in  the  distribution  system  due  to  the  warming  effect  of 
the  soil  in  late  summer  and  fall  and/or  as  a  result  of  higher 
temperatures  in  the  source  water.  The  desired  ODWO  was  exceeded 
nine  times  in  the  treated  water  and  free  flow  distributed  water. 

Mtttals 

The  results  reported  for  the  Metal  scan  were  below  any  applicable 
ODWOs . 

Iron  and  Manganese  levels  were  lower  in  the  treated  water  as 
compared  to  the  raw  water.  This  is  a  result  of  the  treatment 
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process.  The  addition  of  Alum  as  a  coagulant  to  the  raw  water  and 
the  resulting  coagulation/ settling  process  has  been  shown  to  reduce 
the  levels  of  most  metals. 

Elevated  levels  of  Copper,  Lead  and  Zinc  were  detected  in  the 
standing  samples  from  the  distribution  system  as  compared  to  the 
free  flow  samples  thus,  indicating  that  these  metals  were  leached 
from  the  household  plumbing  as  the  water  stood  overnight.  Although 
the  Langelier  Index  indicates  minimal  potential  for  corrosion  some 
metals  will  be  leached  in  standing  samples  in  most  supplies. 

The  levels  of  Iron  in  the  Site  2  samples  were  much  higher  than 
those  for  the  treated  water  at  the  plant  as  were  both  Iron  and 
Manganese  values  for  the  Site  1  samples.  These  elevated  levels  may 
be  due  in  part  to  cast  iron  distribution  mains. 

At  present,  there  is  no  evidence  that  Aluminum  is  physiologically 
harmful  and  no  health  limit  for  drinking  water  has  been  specified. 
The  measure  of  residual  Aluminum  in  the  treated  water  is  important 
to  indicate  the  efficiency  of  the  treatment  process.  The  ODWOs 
indicate  that  a  useful  guideline  is  to  maintain  a  residual  below 
100  ug/L  as  Al  in  the  water  leaving  the  plant  to  avoid  problems  in 
the  distribution  system.  Aluminum  values  exceeded  the  ODWO 
operational  guideline  eight  times  in  the  treated  water. 
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Organic  Parameters 

Chloroaromatics 

Results  of  the  Chloroaromatics  scan  showed  that  no  Chloroaromatics 
were  detected. 

Chloropheno Is 

Results  of  the  Chlorophenol  scan  showed  that  no  Chlorophenols  were 
detected . 

Pesticides  and  PCB  (Polychlorinated  Biptaenyl) 

Results  of  the  Pesticide  and  PCB  scan  showed  that  no  PCBs  were 
detected  and  that  two  pesticides  were  detected: 

Alpha  BHC 

Linadane 

There  are  several  isomers  of  BHC  (Benzene  Hexachloride) ;  gamma  BHC 
is  the  active  ingredient  of  the  pesticide  Lindane  while  alpha  BHC 
is  the  isomer  predominantly  found  in  the  Great  Lakes  basin  as 
indicated  in  results  from  other  water  supplies  on  DWSP. 

Alpha  BHC  was  detected  at  trace  levels,  six  times  in  the  raw  water, 
nine  times  in  the  treated  water,  three  times  in  the  Site  1  water 
and  in  the  Site  2  water. 

Lindane  was  detected  at  trace  levels,  once  in  both  the  raw  water 
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and  treated  water. 

Specific  Pesticides 

Results  of  the  Specific  Pesticide  scan  showed  that  no  Specific 

Pesticides  were  detected. 

Phenolics 

The  maximum  desirable  concentration  of  phenolic  substances  in 
drinking  water  is  2.0  ug/L.  This  limit  has  been  set  primarily  to 
prevent  the  occurrence  of  undesirable  tastes  and  odours, 
particularly  in  chlorinated  water.  Phenolics  were  detected  in  the 
raw  water  ranging  from  1.2  ug/L  to  2.0  ug/L  and  in  the  treated 
water  ranging  from  1.2  ug/L  to  2.0  ug/L.  Phenolics  were  also 
detected  at  trace  levels,  four  times  in  the  raw  water  and  five 
times  in  the  treated  water.  Phenolic  compounds  are  present  in  the 
aquatic  environment  as  a  result  of  natural  and/or  industrial 
processes. 

Polynuclear  Aromatic  Hydrocarbons  (PAH) 

Results  of  the  PAH  scan  showed  that  no  PAHs  were  detected. 

Volatiles 

Results  of  the  Volatile  scan  showed  that  six  parameters,  other  than 
Trihalomethanes(THMs) ,  were  detected: 

Benzene 

Toluene 
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Ethylbenzene 

Styrene 

Carbon  Tetrachloride 

Tetrachloroethylene 

Benzene  was  detected  at  a  trace  level,  once  in  the  treated  water. 

Toluene  was  detected  at  trace  levels,  three  times  in  the  treated 
water,  twice  in  the  Site  1  water  and  once  in  the  Site  2  water. 
The  detection  of  toluene  at  low,  trace  levels  is  a  laboratory 
artifact  derived  from  the  analytical  methodology.  The  purge-and- 
trap  analytical  technique  depends  on  the  purging  of  the  volatile 
organics  in  the  water  sample  with  helium  gas  onto  a  Tenax  trapping 
column.  The  volatile  materials  are  subsequently  thermally  desorbed, 
separated  and  quantified.  Tenax,  a  toluene-like  polymeric  material, 
tends  to  decompose  sporadically  upon  heating  into  toluene  and  other 
aromatic  components  (ethylbenzene  and  xylene)  giving  instrument 
blanks  in  the  order  of  0.05  ug/L. 

The  detected  trace  levels  of  Styrene  are  also  considered  to  be 
laboratory  artifacts  due  to  the  outgassing  of  monomeric  styrene 
from  the  polystyrene  shipping  containers.  The  sporadic  background 
levels  from  this  source  are  in  the  order  of  0.05  ug/L. 

Styrene  was  detected  at  positive  levels  in  the  October  raw  water 
sample  at  0.60  ug/L  and  in  the  corresponding  treated  water  sample 
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at  0.90  ug/L.  These  levels  are  below  the  United  States 
Environmental  Protection  Agency's  proposed  Maximum  Contaminant 
Levels  (MCL)  for  Styrene  in  drinking  water  of  140  ug/L. 

Ethylbenzene  was  detected  at  a  trace  level,  once  in  the  raw  water, 
twice  in  the  treated  water  and  twice  in  the  Site  2  water. 

The  volatiles  listed  above  are  typically  found  on  an  occasional 
basis  at  other  water  supplies  included  on  the  DWSP  usually  at  trace 
levels. 

Carbon  Tetrachloride  was  detected  at  a  trace  level,  once  in  the 
Site  2  water. 

Tetrachloroethylene  (T-Chloroethylene)  was  detected  at  a  trace 
level,  once  in  the  Site  2  water. 

THMs  are  known  to  be  produced  during  the  water  treatment  process 
and  will  always  occur  in  chlorinated  surface  waters.  THMs  are 
comprised  of  Chloroform,  Chlorodibromomethane  and 
Dichlorobromomethane.  Bromoform  occurs  occasionally.  Results  are 
reported  for  the  individual  compounds  as  well  as  for  total  THMs. 

Chloroform,  Chlorodibromomethane,  Dichlorobromomethane  and  Total 
THMs  were  detected  in  all  treated  waters.  Bromoform  was  detected 
at  trace  levels,  in  most  samples  of  treated  water.  All  Total  THM 
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occurrences,  ranging  from  21.6  ug/L  to  56.6  ug/L  were  well  below 
the  ODWO  of  350  ug/L. 

CONCLUSIONS 

The  Fort  Erie  (Rosehill)  water  treatment  plant  for  the  sample  year 
of  1988  produced  good  quality  water  at  the  plant  and  this  was 
maintained  in  the  distribution  system. 

No  health  related  guidelines,  for  organic  or  inorganic  parameters, 
were  exceeded  during  1987  and  1988. 

RECOMMENDATIONS 

Two  recommendations  can  be  made: 

1)  Consideration  should  be  given  to  reducing  the  sampling  frequency 
at  this  location. 

2)  The  reason  for  elevated  Altiminum  levels  in  treated  water  samples 
should  be  investigated. 


16 


8       S 
8       o 


(/>       »- 


o  — 

.1     g 


8       S 

Z      3 


i   I 


8  v> 


m  e  o 


inoininminOBoin 


goooooooooo 
OiAinmoomOoo 


tf>ow>tf^oooopooo 


KIOOOOOOOOOOO 


z    a    oe 

<     lU      < 

^   •«.    i 


>-    z    -I    o    a.    •-    > 

5     3     3     3     Ui     U     O 
1    ->    «    v>    S    z 


^i 


^i 


3    >- 


oo      -ooooooo         oo 


oo      ■or^»-oo«-K>  fvjru 


^•v-      ••-cO'0»-*-eo€0         i/%u^ 


oo      -ooooooo  oo 


»-o      ■or^pjo<F-«\i<o         o^O' 


fsicM      •ry*-«r>jf>jw-*-  »-•- 


o   o  •   o   o         o   o 


•o   o  •   o   »- 


o    «  •    rj    rg  rg    rg 


o    o  o    o 


o    o  •-    •- 


2  2       S  « 


u  u 

XX  X  M 

8ae    lu  V  <-) 

O    >-  (A           O  ■ 

v>     <     u.     u.     <  3             u. 


v> 


O     O  ^     3     X     O     S 


O      -I      -I      O 


K      O 

<s  o.--<p  <u 

t-    ^    t-    o    o  ~ 


u.    u.    <A    a.    VI    u 


t  2 


o   o 

«     « 


o    o    o    o    o 


CM   K-   e   4   «   ^  i/\ 


(M    ^^    «0    4    «    ^  ir\ 


o   o    o    o   o 


•-    rj    rg    M    evi 
*-    <M    rg    (Nj    f\j 


•-    rg    fvi    rvi    rg 
*-    rg    pg    rg    f>j 


o    o    o    o    o 


^  ^  ^  ^  ^  ^       2 


o      •   o    o    o  o 


o      •   o   o    o  o 


•-      •    o    o    o  — 


Quo 

U     tt     ^  lU 

«^    1^    «^  oe 

3  >- 

z     z     z  <  — 

—    —    —  ac  a 

S     o     o  O.  CD 

-1     -I     -J  X  oc 

X      Z      Z      Z      UJ  3 

U     U     U     O.     I-  •-  ■^ 

o 

O     O     O     O     O  O  -t 


O    e    IM    IM    o    o    o 


si 


mco*0'0^knirt0mmm^<0<0'0'0 


•o    tr\  N* 


£      g: 


oo^oooooooirtforvioo 


o    o  <0 


O     IM  >0 


rg^«Mr>jiMnjiMtM«M»\jrj«M«v(Mrijrii 

(M>-(>J<MfMr>JfM(M(Vinjr>J(MrMIMCM(M 


ON  in 


O     O     fM     O     O 


omr>f0ooo»org  co 


rMorMO(MriirM4rM(Mr>jh>^0>rgr>iO«->oo 


S       JC 


NrMrMiMr>jr>iiMnj(vi(MrMCSj<MrMiM<Mr>jcM<orK  ^o 


S      5 
5       8 


ooooo-^mooiniMOO  rg 


o    o    (M    o    o    o    <o 


«r^oo>*P^<oo 


3     t- 


OOOOOOOOOOOOO'OO 


s     s 


w 


^  (AM  ^     ^ 

<  UJ  —     O 

(A     V> 


o        <   o 


_     _                             •-  3     3             >- 

UJ          —    luM          iiiS          s          "*  ocaeujt- 

SUiO           ^o</>           —    —           Stuziu  oo>-    — 

—    —    ac33acz<ujuiSz-<-JO  a.    a.    X    — 

uzOOoSouuz    —    Boe<ac  v>v)a.a 

<>-xoS-l<S<<B>     —     O     —  XZZ33 


s 

S       5 

CD  K 

5       8 


^ 

^i 


3     t- 


•«    O    Kl    0>    -O    <0    ^> 


•-»-oraKi«-»o»-K>«-<0»-  r>j^ 


<oo<OK)oooo>4u^^i/\<Of>>K>so«i/>o>noin  inK. 


<o<«<o<o<o>o<o<o<o<oe<o<o<o<o<0'«<o<o<o<0'0'0         >oo 


r>jO'«o<org<oO'Or^ooKorMoo<MOO>MO 


rMOr\jeoooo<0(M<0>»>MrMKi(MoorMOorsJorg 


fvi  «\j    »- 


•-  f>j^-  ojoj  fMCNj  ruiNj  fv  rg 


ojrMfNirNjfMojf>jr\jr\jrNj«-rsjrMrNjrsjrNjrgrNjrjojrNjrNjr\j 


lf\    o 


f>j    o    rg    CO    «-    o 


'0»-00>K«»»-OOK100 


2   3 


fNiO(Njooo(Nj^irtOirtv-rNjOv-eoorgf>Jorg(MK.  s. 


csirgrgrgrgrg<\j<\jiMNrgNNrgr\jrMrgrg(\irgrgr<jrg 


o<o<-»>o«-in«oo«<orMir<oo^o«o 


»<v(^o>ooom«)^rgo>o>^Kir>.o9>0'00'<-o>  cm 


»0'»»'0'»»0>0>0>00>00>»0-0>0>0-0-0>»'0'  r^^ 


S    —    X  -iSi-    —    ee  oezQ-i  B    —    >-    —    —    5    — 

--Z3Z-J    —    ^Xiu  p<Sui  zzzx^    —    o 

zui  —  o>-z<Oa.xuu>-WQ  —  ujO<-iz<u 
3v)oegcacocpaeaoacz-iu5>--iec>-<<zz 
-gae<Suj<Sxoacuj<Q  —  ujziut-  —  zec<  — 
<<sacDuOuu    —    zzzz^<(n«n»-»-3>rg 


;^  8 


ii 


<  < 
8  S 

«  « 


oeooeeeoo    e 


oooooooooooooo    o 

OOOOOOOOOOOOOO     o 

oooooooooooooo    o 

rMIMrMtVjrvjNNrMNCMIMNOJCM  «D 

ooeoeeeooooooo    o 
oooooooooooooo    o 

oooooooooooooo    o 

UIUUUUU  *■■ 

tuzxzzzz  zsz 

UilMISIIMNISIN  IUZ355 

—     ZZZZXZ  UJZUi-IVW 

SliJUJUiUJUJtAJ  ZIUNOOO 

S9999S  <a'>>~&& 

»-ooSooo  z>-ujOOO 

BSSSSSS     umSSSS 

gzzzxxz     gesOzzz 
uuuuuu    Oo^uuo 

J—i        ■_■_  _l_JZ     —     >->- 

zae^»-ac»-ae  zzuacocoe 

XKt>om^-«mcD>c»-z<Oir><  — 

z»-»-»-«-»-«-zzoa.i>j«M<M  < 

3 
g 


o   o   o   o   o   o  o 


(M    N    f\<    <M    IM    ru  nj 


o   o   o    o   o  o 


(\<    N    rg    <M    rj    CM  rij 


o   o   g   o   o 

_, 

Z      Z     Z     X     z 

&  &  &  ft  & 

Ui 

8  8  S  S  8 

t^ 

8 

X    z    z    z    z 

u    u    u    u    u 

oe    >-    >-    ae    ae 

u 

>»    N»    u^    ir    <0 

Kl     Kl     Kl     «»     •* 

z 

rg    (M    nj    <M    r\j 

a. 

z 
z 

s 

S   5 

CD    oe 

2   8 


oooooooooooo    o 


oooooooooooooooooo    o 


oooooooooooo 


lU    <    o. 
>-    X    ^^ 


«          wuiBB          Bu  •>■ 

z          iija.u.ik          ikO.  «*fMuuj 

<          CD  z    <      •          ae 

W     <  U     O     w<     CD     »- 


>-     U     Z 

*     ^     < 

<    «    gc    z    o    <n    >- 

Z      Z      B      UJ      N     >-      lU 

iii»-3aczcKZ___ 

ZZ— J>>UJZ""UiUiUJ 

a.<u.a.cDuocDCDaB 


«n>-^ppp^poozzo<s 

Z    Z    CB    o    z     ^    oc 
lii     UJ     —     z     UJ     z     o 

a    ca    o    —    cB    «    u 


s 


5   8 


(M  t- 
V) 


^g 


oooeeoooeoooeeoeooooooooo 
oooooooooooooooooeeoooooo 

ooooooooooooooooooooooeoo 
ooooooooooooooooooooooooo 

o^oooooooooeeoeooeooooooo 
ooooooooooooooooooooooooo 

o«-oooeoooooooooooooooooeo 
ooooooooooooooooooooooooo 

00000000000000000000000<0<0 

111 

^     Ui  lU      Ui 

<    o  z    z 

z     »  —     — 

111     UI  &     S  N      N 

z    z  _i    S  <  < 

<    <                        —  a    2l  oe  X 

OOOC'-—  will  HI                                                                            »-  — 

goe          o  z  <  v> 

O           -izz  zacae  < 

U  ZZZUILU.  U._J^  S  I1II1JI1IZ>-^ 

ZIUUU     —     ^-J-J  -iXZ  O  zzz->xz 

(DZ  aes39zpuu  -i  __Oimi->- 

_<<<00M2    —    e«<xz»-  ui»-aeNr-<UJUi 

<ozz_izpoaeo»->-iuUQ  oo>-<<z 

111    —    -i<    —    uzzzzuiui    —    1(SuoolSx»->->-ujiij 
■    .j<oo£iiiuiuiujzzzoO&Sa.S.<<<uoo 


s 


2       8 


rg    t^ 


it 


o    •- 

5i 


«o   «>   <o   a  «   «o         •- 


OOOOOOO  K) 


ooooooo  o 


------^     e 


o   o   o   o   o         o 


o    o   o   o   o    o         o 


N    cvj    N    (\j    ru    fVJ    N 


o   o   o  o 


o   o   o   o   o         o 


O     O     O     O     O  OJ 


8Z  >•  N  UJ  ae  X 

—  oc  3  z  o  <-) 

»-  N  >-  a  —  -i  « 

UJ      <  UU  »-  N  X  -J 

i  ft  S  Sf  S  !i£  3 

«    oe  oe  ui  —  — I  lu 

a.    a.  a.  S  (A  <  X 


m  m 


^  ^ 


oooooooo 


ooooooooo 


orii>Mrj(M(MO(Mr>i 


oooooooo 


oooooooo 


Of>ir>jr>jNNOfMrg 


w  o  5  _ 

*  «  ^  <  I 

lu  ^                 a.  <  gc  O 

X  >           a  CD  O  X    s 

a.  >/>    a    a    a  ~ 

^r>irM(NjiMoa.w>o 


X    > 


vt 

ts 

u 

v> 

?! 

^ 

o 

a. 

« 

a  S 

5       8 


1 

< 


^i 


lu   £ 


o   o   o   o 


o   o   o         o 


ooooooo         o 


(MNfvONrsifvjrsirgNfMrtJonJNNOiOiNcvjfNjojN  '<o 


o   o   o   o   o 


o   o   o   o   o 


o   o   o    o   o  o 


oooooooo  o 


IMIM(MO<M<VJ<>JCM(MNrM(MONIMN(M(M(M<MOirgCM  <0 


s 

Sac  v>ooa.aeO  ee  S  ui  ae-iui 

Oa.xxza.-i-JX>-z_iU>-  «-  <  Sae< 

-'KOa.>-s>->-t-«<iuQz  O  -IX  p<-i 

•-x»-N<iuujiu<xujoziu3<>-    —    o.a.ae<3 
ouiu<zSKXa.a.aeK<aauuoiu    —    a.ua 


2       8 


^1 


'i 


VI  ^ 


e<-(MeooNeoooo 


»-  in  o  o 


'Ooooeo<oo^ooooo 


<o<e<o<o<o<oiM<o<o<0'0<o<o«<ey>«<o««««<o«« 


o  o   o   o  <o 


•-oooooooooMoooooaooaoooooo 


•-fVlNOOONOOe 


o  o  o  o  »  o  o 


oo^-ooooooooooooooooo 


ooorooooooooooooooooooo 


OO^OOOCMOOOO^ 


•-©•-ooooo 


'-OOOO'-OOOOO^OOOOOOO 


ooooooooooooooooo 


lU  UJ  Ui  lU 


Ul  <     UI     — 


UI  Ui 


X    ge    z    X 

8  ^  ^  s 
g  "  g  g 


S  5  g 

»  S  i 

s  ^  a 

X    ^  g  Sf 

g  ii  i  se 


<     UJ     z     < 


UUUUu-dCU  u 


W  -I     -I     -I  -I 

5  >->■>-  >- 

W  Z     X     X  X 

»-  UI    a.    X  o 


o    ►-    — 

g  .  ° 

_i   •-   rvi 


ts      g 


oe    -I    oe    >- 


u    o    gc    — 
•-    -J    o    ac 


IM     —     u    (M 


t-       .Ul^       .X—       .«       .oc    —    •- 


if 


U  UI  z 

►1  8  ii 

(M  O 

CM  -I  ^ 

z       I       K     ^  Z  • 

(J    >-    a   •-  u  •- 


5      8 


ii 


e   e   o   o   o         cj   in 


e   o   <e         >#   •* 


<o  <o  Ki  <o  <e        C  ^ 
•-   in 

o  o  o  e  o         •-  ^ 


e   o   o         rj 


2       5  5 


•«    o    o  t:    •- 


N  «    » 


o         lo   ^> 


111 

Z  S  W  UJ  X 

ui  Ui  O  O  < 

IM  N  ^  —  X 

z  s  O  s  >- 

ui  ui  oe  O  uj 

8  8  I  S  S 

5  o  u  o  < 

-I  -I  B  X 

z  X  «  Ui  — 

u  u  Q  z  oc 

o  o  -I  >■ 

»»»  CM  —  Z  t 


o   o 

«     « 


KBY  TO  TABLE  5  and  6 

A      ONTARIO  DRINKING  WATER  OBJECTIVES  (ODWO) 

1.  Maximum  Acceptable  Concentration  (MAC) 
1+.  MAC  for  Total  Trihalomethanes 

1*.  MAC  for  Bacteriological  Analyses 

Poor  water  quality  is  indicated  when  : 

-  total  coliform  counts  >  0  <  5 

-  P/A  Bottle  Test  is  present  after  48  hours 

-  Aeromonas  organisms  are  detected  in  more  than 
25%  of  samples  in  a  single  submission  or  in 
successive  submissions  from  the  same  sampling 
site 

-  Pseudomonas  Aeruginosa,  Staphylococcus  Aureus 
and  members  of  the  Fecal  Streptococcus  group 
should  not  be  detected  in  any  seunple 

-  Standard  Plate  Count  should  not  exceed  500 
organisms  per  ml  at  35  °C  within  48  hours 

2.  Interim  Maximxim  Acceptable  Concentration  (IMAC) 

3.  Maximum  Desirable  Concentration  (MDC) 

4.  Aesthetic  or  Recommended  Operational  Guideline 

-  hardness  levels  between  80  and  100  mg/L  as 
calcium  carbonate  are  considered  to  provide  an 
acceptable  balance  between  corrosion  and 
incrustation,  water  supplies  with  a  hardness 
>200  mg/L  are  considered  poor  and  those  in 
excess  of  500  mg/L  are  unacceptable. 

B      HEALTH  &  WELFARE  CANADA  (H&W) 

1.  Maximum  Acceptable  Concentration  (MAC) 

2.  Proposed  MAC 

3.  Interim  MAC 

4.  Aesthetic  Objective  (AO)  (for  xylenes,  the  AO  is 

a  total) 

C      WORLD  HEALTH  ORGANIZATION  (WHO) 

1.  Guideline  Value  (GV) 

2 .  Tentative  GV 

3 .  Aesthetic  GV 

D      US  ENVIRONMENTAL  PROTECTION  AGENCY  (EPA) 

1.  Maximum  Contaminant  Level  (MCL) 

2.  Suggested  No-Adverse  Effect  Level  (SNAEL) 

3 .  Lifetime  Health  Advisory 

4.  EPA  Ambient  Water  Quality  Criteria 

F      EUROPEAN  ECONOMIC  COMMUNITY  (EEC) 

1.  Health  Related  Guideline  Level 

2.  Aesthetic  Guideline  Level 

3.  Maximum  Admissable  Concentration  (MADC) 

G  CALIFORNIA  STATE  DEPARTMENT  OF  HEALTH-GUIDELINE  VALUE 

H  USSR  MAXIMUM  PERMISSIBLE  CONCENTRATION 

I  NEW  YORK  STATE  AMBIENT  WATER  GUIDELINE 

N/A  NONE  AVAILABLE 


I.ABORATORY  RESULTS,  REMARK  DESCRIPTIONS 
No  Sample  Taken 

BDL  Below  Mlnimiiffl  Measurable  Amount 

<T  Greater  Than  Detection  Limit  But  Not  Confident 

>  Results  Are  Greater  Than  The  Upper  Limit 

<=>  Approximate  Result 

!AW  No  Data:  Analysis  Withdrawn 

!CR  No  Data:  Could  Not  Confirm  By  Reanalysis 

!CS  No  Data:  Contamination  Suspected 

!IL  No  Data:  Seunple  Incorrectly  Labelled 

lis  No  Data:  Insufficient  Sample 

!LA  No  Data:  Laboratory  Accident 

!LD  No  Data:  Test  Queued  After  Sample  Discarded 

!NA  No  Data:  No  Authorization  To  Perform  Reanalysis 

!NP  No  Data:  No  Procedure 

!NR  No  Data:  Sample  Not  Received 

!0P  No  Data:  Obscured  Plate 

!QU  No  Data:  Quality  Control  Unacceptable 

IPE  No  Data:  Procedural  Error  -  Saunple  Discarded 

!PH  No  Data:  Sample  pH  Outside  Valid  Range 

!R0  No  Data:  See  Attached  Report  (no  numeric  results) 

!SM  No  Data:  Sample  Missing 

!SS  No  Data:  Send  Separate  Sample  Properly  Preserved 

!UI  No  Data:  Indeterminant  Interference 

!TX  No  Data:  Time  Expired 

A3C  Approximate,  Total  Count  Exceeded  300  Colonies 

APL  Additional  Peak,  Large,  Not  Priority  Pollutant 

APS  Additional  Peak,  Less  Than,  Not  Priority  Pollutant 

CIC  Possible  Contamination,  Improper  Cap 

CRO  Calculated  Result  Only 


PPS  Test  Performed  On  Preserved  Sample 

RMP  P  and  M-Xylene  Not  Separated 

RRV  Renin  Verification 

RVU  Reported  Value  Unusual 

SPS  Several  Peeiks,  Small,  Not  Priority  Pollutant 

UAL  Unreliable:  Seunple  Age  Exceeds  Normal  Limit 

UCR  Unreliable:  Could  Not  Confirm  By  Reanalysis 

UCS  Unreliable:  Contamination  Suspected 

UIN  Unreliable:  Indeterminant  Interference 

XP  Positive  After  X  Number  of  Hours 

T0    (T06)   Result  Taken  After  /  Hours 


•J 

>-) 

M 

X 

S 

H 

u 

H 

fM 

V) 

W 

o 

>* 

u 

o 

oe: 

CO 

H 

z 

^-^ 

M 

M 

z 

CO 

Q 

H 

o 

% 

M 

M 

o: 

H 

ft 

H 

s 

CO 

H 

M 

oe 

(C 

o 

H 

h 

CO 

H 

o 

H 

z 

M 

M 

CO 

Q 

1 

H 

CO 

"-•         0000<NO^fM>HO 


a:  X  z  ij  o 

(k.   <   D   D   D 
<    S    "D    T>    < 


CO  O 


H   >    O 

"     O   M 

Z    Q 


O    CM    (N    CM 


OiHO-Hinovoommv 


VC  O  rH  <-i  <  \o 

rH     r*     J 


-3 


•-I  00  CM  o  o  o 
vD  rn  vo  o  ^ 


Z  iJ  O  0.  H  >  U 
D  D  D  U  U  O  H 
►0  ►O  <  W  O  Z  Q 


O  O  iH  O 


000000<-lt-l 


oooooooo 


Z  iJ  o 

D    D    D 
>->    >-i    < 


H 

» 

H 

z 

M 

M 

m 

Q 

S 

H 

o  o  o  o 


o  o  o  o 


O    O    O    O   O   O   <H 


o  o  o  o  o 


o  o  o  o  o  o  o 


GO   VO   00   VO    O 
tN    <H    tN    CM 


o  J 

Q 


S  o  o 

2  «n  «n 

<  <  < 

o  eo 

IT) 


000000000>H 


00  o 
n  00 


z  o 

<  u 


o:  >4  z 


J  O  O,  H  >  O 
D  D  H  g  O  U 
•-)    <    CO    O    Z    O 


*   VO   CN   O  O 

•H  in  o  o  o 

iH    rH    CN    CN  ON 

CN  O 


Z    CO 

<  u 


o:»iZtJC9a.H>u 

0.<3DDUgOU 
4:Si-Ji-S<WOZQ 


ooooooooooo 
ooooooooooo 


o  o 
o  o 

CN  <N 


o  o 
o  o 


ooooooooooo 
ooooooooooo 


o  o  o  o 
r-  ff>  ^  in 

O  O  O  (N 


o  o  o  o 

t^  O  ID  O 
O  r-t  O  "H 


o  o  o  o  o  o 

rH  00  <H  U1  in  * 

^  ^  ro  ri  rn  n 


o  o  o  o  o 
O  m  r-  o  CM 
^  n  tN  ^  r) 


Q 


w  *«» 

X  X 

u  ~ 

X 


►J  o  a.  H  >  o 

O  D  U  U  O  U 

<^  <  w  o  z  a 


u 

o 

H 

z 

M 

M 

(0 

Q 

% 

H 

10 

ooooooooooo 
ooooooooooo 


ooooooooooo 
ooooooooooo 


oooooooooo 
oor-inocN^mmmo 


Z  iJ  O  0.  H  >  U 
D  D  3  H  U  O  U 
•->•-}<  (0   O  Z  Q 


O  O  O  O 

O  O  O  O 

m  vo  00  vo 

t^  r~  r»  t~ 


o  o 
o  o 
in  a< 


H 

o  o  o  o 

•  o 

Z 

o  o  o  o 

o 

t-i 

^  00  tA  >0 

00 

»J 

•   •   •   • 

• 

u 

t^  r*  r»  r- 

r^ 

Q 

M 

D 

O 

ooooooooooo 
ooooooooooo 

GO^OOVO^CO^OOOO^^ 


ooooooooooo 


r-r»r»r~r»r~r»r^r»r'r~ 


ooooooooooo 
ooooooooooo 

vOvO^O^OvO^X>^Olr)lnvO^C 


. 

, 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

„.^ 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

CO 

tN 

<^ 

o 

00 

o 

o 

00 

O) 

00 

00 

00 

r- 

00 

r~ 

00 

00 

r- 

t^ 

r» 

t^ 

H 

•-) 

Z 

CO 

X 

a 

'-^ 

X 

S 

o 

Q> 

ai 

X 

Z 

J 

o 

Oi 

H 

> 

o 

0< 

u 

ff 

0. 

^ 

D 

3 

D 

u 

8 

O 

u 

'^ 

tu 

2 

< 

•D 

•^ 

< 

M 

z 

Q 

■J 

H 

f) 

H 

z 

M 

M 

u 

Q 

§ 

H 

o  o  o  o 

o  o  o  o 

o  o  o  o 

^  ro  CO  00 


o  o  o  o 


u  o  o  o  o 

z  o  o  o  o 

M  o  o  o  o 

►4  .... 

bl  <n   o   ^   O 


ooooooooooo 
ooooooooooo 
OOOiOOtnoooom 

*r)<»oo<H^oO'Haioo^ 


ooooooooooo 
ooooooooooo 
oifiooooinoooin 


CM    .H    a<    (N    iH 


ooooooooooo 
ooooooooooo 
oooooooooooo 


ooooooooooo 
iHina>ffiuit»).H«ocNOoo 

^(NCN(NCNVDrl.H<NCN>-l 


O   O   O   O   O    o 

o  o  o  o  o  o 
o  o  o  o  o  o 


o  o  o  o 


o  o 
o  o 


o  o  o  o  o  o  o 


•-I  CO  a>  VO 


•Hf»).H(N.Hi-(.H.Ha)0 


o:>4ZtJOQ<E-<>u 
a.<ppDuuou 
<sBb4:uiozo 


o  o  o  o 

o  o  o  o 

t~    O    "H    »0 


o  o  o  o 

o  o  o  o 

n  00  ^  r> 

O  t0  •H  ID 

o  o  o  a> 


o 

o 

rt 

1 

o 

o 

g 

o 

o 

O 

o 

•  o 

.  o   • 

.  O 

O 

o 

o 

o 

o 

O 

o 

o 

o 

O 

O 

ro 

n 

M 
•J 
H 

o 

<0 

CM 

f 

^ 

00 

CN 

CM 

^ 

00 

CT> 

a> 

in 

r- 

>o 

VO 

00 

O 

o 

a 

m 

r) 

n 

ri 

n 

ri 

n 

«-t 

•H 

D  O 
3  O 

O 
O 

o 
o 

in 

O 

o 
o 

o 
o 

so 

o 
o 

CM 

o 
o 
in 

o 
o 

o 
o 

so 

o 
o 
CO 

3  f 

D  O 

o 
o 

VO 

CM 

to 

o 

u 

C5 

H 

z 

M 

M 

« 

Q 

s 

H 

CO 

ooooooooooo 
ooooooooooo 
«Hror«<roor»ncovo^ro 


oooooooooooo 
oooooooooooo 
voaocMOOotnincNCNCOotO 


O    CM    O   * 

o  o  o  o> 


VO   ^   00   o   * 
fft    Ov    Ov    O   O 


oooooooooo 
oooooooooo 
i-(inr*iniH*cMO'^0 


O  0.  H  >  CJ 
S  H  U  O  H 
>-)  <  U  O  z  o 


o  o  o  o  •  u 

O  O  O  O  M 

00  VO  '«  «  — 

VO  O  VO  ^ 


ooooooooooo 
ooooooooooo 

vOO^vOOvOcncnvcmO 


ooooooooo 
ooooooooo 

OCMOOCMCNVO^OO 


O  O  O  O  O  o  o 
o  o  o  o  o  o  o 

«   00   ^   O   00   o    o 


o  o  o  o  o 
o  o  o  o  o 

C~    00    T    CM    VO 


r-  CO  o  ^ 


o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

CM 

* 

VO 

«* 

o 

00 

CM 

VO 

* 

o 

05>hZJOCl,H>O 


o  o  o  o 

o  o  o  o 

00  lA  00  o« 

in  t^  in  ^ 


H  O    O    O   O 

z       o  o  o  o 

H  00   rn   00   o 


in  r»  m  m 


o  o  o  o  o 
o  o  o  o  o 


CO 

fM 

o> 

o 

1^ 

>c 

^ 

00 

00 

m 

«o 

1-1 

m 

in 

•-I 

^0 

•H 

1-1 

1-1 

iH 

ooooooooooo 
ooooooooooo 
(y>r)<T>iHo<ncNa><^vor» 

inr^ininso>o\cvovD\oso 


oooooooooooo 
ooooooooooo© 
oDt~ff>0(NiHrtoooinin* 

lnr>lnm^OtO«£t£^-<O^OvC 


. 

. 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

0^ 

m 

r» 

<N 

\o 

CN 

O 

O 

r- 

«n 

^ 

* 

m 

m 

m 

^ 

m 

m 

* 

m 

.J 

1-1 

iH 

iH 

1-1 

.H 

iH 

1-1 

iH 

pH 

«-i 

n 

X 

"" 

H 

O 

M 

1 

CO 

cc 

a: 

>H 

z 

•J 

o 

0. 

H 

> 

O 

OS 

s 

X 

i 

< 

^^ 

D 

< 

8 

O 

X 

Q 

o 

o  o  o  o 

o  o  o  o 

m  o  m  o 

*  o  in  ^ 


IH        in  o  o  o 
J  .... 

H        ^  in  in  « 


VVVV  VVVVV 

ooooooooooo 
ooooooooooo 
ooooomooooo 

iHrHiHCMrniHCSCNCMCMn 


H 

M 

z 

M 

H 

H 

t-> 

H 

EH 

H 

(- 

•J 

V 

V 

V 

V 

V 

V 

V 

X 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

H 

in 

o 

o 

m 

o 

in 

m 

m 

o 

o 

in 

H 

t 

. 

• 

• 

• 

• 

Q 

rt 

tH 

•H 

CM 

f) 

CM 

•H 

iH 

tN 

CM 

CM 

HHHHHHtnHt-iS-iHeH 
VVVVVVVVVVVV 

oooooooooooo 
oooooooooooo 
moinininoininininom 


VVV  VVVV  V 

oooooooooo 
oooooooooo 
OOOinoooomo 


CMCMCMCMCMCNCMCMCMCM 


Z    »J    U    0. 


n  o 


H   >   O 
-     O   W 

z  o 


00  (n  (N  Ot 

a<  <-i  o  r- 

CM  <n  CM  CN 


o  o  o  o  •  CO  •  o 

O  CM  rH  0>     M     CM 
•H  .H  «H  O     —     rH 


^  (M  VO  vO 
O  CM  0»  t«- 
r)  m  CM  CM 


o  o  o 

CM  iH  a> 
iH  tH  O 


cM^matcMi^oo^inovo 

rinC^CMCMCMCMCMCM«n<»l 


OOOOOOOOOOO 
CM^CMCT>iHrti-lCMCMCM0O 
tHrHiHO<HiHt-trHf-(rHO 


^VOr-OCNOOOCMC^CMVO 

OrHo^oocroo^ooNOO 

nnCMCNCNfOCMfOCMrOrO 


OOOOOOOOOOO 
O    *    •-•    0>    1-1    «H 
1-t    •-•»-(    O    •-•    «H    iH 


cNiNtntCtHc^r<-«)>i/>ooinf-i 
OrHo^r^o^o^o^o^c^CT^O'H 

rOriCMCMCMCMCMCMCMCMnrn 


OOOOOOOO 

O*n0Nr-(r-(CMCM 
.H.H.HO<HrH.HrH 


o  o  o  o 

O    (N    O    CM 


^O^C^CM•H00O^*^<^ 
CMCMCMCMCNCNCNCMCMn 


o  o  o  o 

^    CM    CM    rH 


ck.<ppDuyou 


O  O  O  O   •  CO 
O  O  O  O     M 

o  o  o  o   — 


M  o  o  o  o 

J  .... 

U  O  VO  ^  O 

Q  m  n  «*)  <N 


ooooooooooo 
ooooooooooo 


o 

o 

o 

O 

O 

O 

o 

n 

O 

o 

O 

o 

m 

T 

00 

^ 

CO 

iH 

tn 

O 

rn 

r~ 

■H 

CM 

CM 

r-l 

CM 

OOOOOOOOOOO 

ooooooooooo 

OOOOOOOOtOOO 


O    O    O    O    O    O    O 

O  O  o  o  o  o  o 
o  o  o  o  o  o  o 


o  o  o  o  o 
o  o  o  o  o 
VO  o  o  o  o 


00^*)eD^'ml^»»vOOO^O^O 
CMfon»-tf>ifM«ncNnn<Nrn 


O  O  o  o 
o  o  o  o 
o  o  o  o 


o  o  o  o  o 
o  o  o  o  o 
o  o  o  o  o 


a:  »H  z  ij  o 

0.    <    9    D    D 
rt  S  ►o  rs  < 


Ed    U    O    H 
(Q   O   Z   Q 


^  fik  fri  b 

s  <<  <  < 

z  z  z  z 

o  o  o  o 

o  o  o  o 

o  o  o  o 


fiu  Cb  &4  bu 

•t:  <  <  < 

z  z  z  z 

o  o  o  o 


Ch     b     Ch     Eh 


O    O    O    O    O    O    IT) 


O    O    O    O 
O   O   O   o 


i^  r*  ifi  tH 
ui  n  00  tN 
r~  vo  iH  tH 


O   ro    CM    CM 


H 

M 

X 

bi 

•H 

h 

b 

b 

h 

< 

z 

b 

< 

<C 

< 

< 

< 

z 

Z 

Z 

Z 

z 

o 

Z 

CO 

CM 

in 

CO 

o 

U 
O 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

iH 

CM 

CO 

O 

tH 

in 

CO 

in 
o 

o 

o 

o 

o 

o 

It) 

CM 

CM 

\D 

b   b   b   b   <   b 

<C   <   <   <   Z   < 

z  z  z  z 


o  o  o  o 
o  o  o 
o  o  o 


O        tH  in  t~  m  iH  (D 
ooa(ONincooin 

OO0N.Hint»-tHCD 


t~  CM  iH     m  VD 


NH  Ptt  .,«•  1*4 

<<  <  £  oc 

z  z  *  z 

O  O  °  O 

o  o  2  o 

o  o  °  o 


00  f*)  O  ni  CO 
o<  vo  ON  ^  r~ 
n  <*  m  ro  CM 


OS>«ZiJC30.E-.>0 

a.<DDpugob] 


(0    O 


Ci4  b  b  b 

K  <  <  < 

z  z  z  z 

(N  r^  «o  m 

o  r*  ^  «N 

tH  N  CO  ro 


< 

z 

H 
U 

z 

< 

Z 

b 

Z 

b 

< 

Z 

Z 

M 

u 

Q 

o 

00 

(N 

o 
o 

S 

^ 

b 

b 

b 

b 

z 

z 

< 

<« 

< 

< 

T, 

Z 

Z 

z 

ao 

\o 

o< 

r» 

tN 

o 

iH 

00 

r« 

T 

n 

in 

ON 

o 
in 

^ 

r) 

»H 

CM 

CM 

t 

n 

.H    (N    CM    CM 


b   b   b   b 

-<  •*  iS  !S 
Z   Z   Z   Z 


.H    CM    CM    CM 


00  o  <^  00  <H  CM  m 
tH  a>  00  «£  «o  ^  CM 

rj    CM    CM    CI    CM    ^    CO 


b   b 
b,  (^  b   b   <«;   < 

<  ^  <  <«  z  z 

z  z  z  z 

*^  i-(r-inrH^a>cM«H 

r)»o''''^<Nco«H'*)CM*nn 

rH-lCMCN 


^  ^  n  ^  ^  ^ 


o:  X  z  iJ  o  o. 


S^^^S 


H  >  o 

O   H 
Z   O 


o  o  o  o 

o  o  o  o 

m  o  CO  >e 

00  ot  00  r^ 


H 

o 

o 

o 

o 

Z 

o 

O 

in 

o 

IH 

in 

a> 

<« 

r- 

•J 

• 

• 

H 

00 

00 

00 

r- 

Q 

M 

9 

O 

ooooooooooo 
ooinoooooooo 
lOvDr-iOflOfOp-inco^cn 

oooooor^r^oooooooooooo 


o  o 
o  o 


o  o  o  o  o  o  o 
o  o  o  o  o  o  o 
00  00  CM  vo  ^  ^  r* 


oooooot^i^oooooooooooo 


oooooooo 
o  o  in  o  o  o  o 
m  r*-  <T>  00  •-• 


o 

o 

m  00  m  vo  a> 


oooooor^cooooooooooooooN 


o  o  o  o  o  o  o 
m  o  o  o  o  o  o 
o  en  •-•<*>  *o  ^  ^ 


o  o 
o  o 
m  o> 


a^rooocoooooooctoocTt 


O  O  O  O  •    01 

O  O  O  O  M 

CN  tN  <N  CO  -• 

00  9^  00  r^ 


H  Eh 

eo  V  00  V 


u  o  o  o  o 

z  o  o  o  o 

M  ^    O    CO    \0 

►J  .... 

u  CO  a>  CO  r- 


ooooooooooo 
ooooooooooo 

^OvOO«^£CO<»COCOCN 
OOC^QOOOOOOOOOOOCOCOC^ 


ooooooooooo 
ooooooooooo 
^ooooorxcoco^tcoorN 

oo9>oor^ooooooaoooaoo« 


f-> 

H 

H 

H 

V 

V 

V 

V 

>A 

V 

VO 

(N 

CD 

»» 

o 

<N 

CN 

CN 

tH 

vO 

m 

00 

<H 

O 

o 

CM 

o 

fH 

tH 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

<N 

• 

o 

• 

o 

• 

• 

. 

. 

O 

o 

d 

• 

H 

w 

Z 

M 

.J 

z 

VO 

00 

00 

CN 

(N 

\o 

^ 

^ 

00 

• 

o 

00 

o» 

CM 

en 

in 

m 

CN 

't 

^ 

CN 

H 

ro 

n 

•H 

e^ 

•H 

.H 

o 

iH 

iH 

.H 

tH 

H 

.H 

. 

tH 

• 

• 

• 

Q 

• 

• 

oooooooooooo 
oooooooooooo 

CN(NvOO(Nv0^)(N^COOOD 
OOO^OOOOOOOOOOOOOOCT^CT^CO 


y  y  V       V  V 

®.«<OmO*OCN00vO<NCDCN 

'-'S'-'S'-'OO'HOtHOrt 
ogoSoooooooo 


oooooooooo 
oooooooooo 

tOvO^OOCOCN^tCvOO 

oor^cooDooooco9^oo9^ 


0(>«^(DOvOO^tOCO 
CN.H^CNPO^CN^iHrH 
OqOOOOOO 


u 

o 

H 

z 

M 

M 

w 

Q 

% 

H 

V  V  VD  V 

CN  «H  O  •-' 

O  O  •  O 

o  o  o 


H 
CO  V 
O 
O  tN 


o  r»  <n  o 

«*>  <N  tM  (N 


" 

fH 

H 

H 

(1 

hi 

V 

V 

00 

V 

.    V 

Z 

M 

<N 

rH 

o 
o 

iH 

iH 

o 

o 

o 

o 

o 

o 

o 

o 

a 

• 

• 

• 

• 

M 

D 

O 

O  tn  m  m 
CO  ON  m  ^ 
fN  vo  (>»  ^ 


V  V 


H  V  H  V 
V  ^.  V  _ 


^  'li  rH  O 


_,       o  o 


oooirtOiouiininoo 

MC~-CN0>0N<T>'^Off>0*^ 
CSCMCN<-l'-l'-li-('HOO«-t 


H 

M 

T 

tH 

H 

H 

»J 

V 

V 

V 

V 

V 

V 

r. 

CO 

00 

CN 

fH 

t~ 

CM 

iH 

<N 

«N 

o 

iH 

o 

l-l 

o 

o 

H 

o 

o 

o 

O 

o 

o 

o 

.H 

o 

o 

U 

o 

o 

• 

O 

• 

o 

• 

o 

• 

• 

a 

• 

• 

• 

o  o  o  o 


vO   *   ^   ^ 


O  O  O  in 
t~  1/1  00  t~ 
fM    M    (N    CN 


rt  5  rH 
050 
0.0 


f1    t-l    t-l 
V    V    V 

ininmooou^i'ioooin 
^r-iHOo>>-i<Na>ON(Ti'^oo 

CNCMCNCNtHCM'HOOO'HtN 


V 

o  in  ^  >o 

—  w  '^  o  o  o 

o  o  o  o  o  o 


H 
V 

O   o 


Eh 
V 

<N  IT)  (N 
000 
000 


«>HZiJoa.H>o 

0<<SDDHUOH 

<<zbi-)«CMOza 


Eh    H    H 
V     V     V 

OuiiouiOiflOifli'iui 

ffifflCMCMCMflOOOOOOOO 
iHiHCNOJtHOOOOfO 


a:>HZiJoo<H>H 

0.<DDDUUOH 

rtXi^rj^wozQ 


o  o  o  o 

I~  >0  CM  * 


o  o  o  o 


ooooooooooo 
t~  m  If)  o  00  r* 


ooooooooooo 

VOfMt-lvO«n^vOOCN(NCN 

mrn^riorncMm^nio 


ooooooooo 

vDOO^rncNCMO^f-tOO 
•-t<N<-tCMfMrMr-(0<>-t 


OOOOOOOOOO 

atODi-ir^aovvoaomm 

iHCNCNCNCNCNCMCNinn 


a.<DpDEdgp 


Ed    U 

(0  O 


o  o  o  o 

00  ff>  CM  ro 

0»  O  "H  (N 

r^  00  00  00 


o  o 
PI  PI 


00  00  00  00 


ooooooooooo 

OiHONOOOOOOOr-CMOOCM 
0«HO<-ICM<-IOi-ti-tCMf>4 

OOOOOOOOOOOOGOOOOOOOOO 


ooooooooooo 
iHrtve<DOvooo^ir)oo 

0«HO<HCM<HrH.-l.-imfM 
00    OD    00    00    00    00    CD    CD    00    00    00 


OOOOOOOOOOOO 

0'-ioovomo^oo«-tff>'HtHfo 

000«H>H<-tOCMOnCMCM 

00  00  00  00  00  00  00  oo  oo  oo  oo  oo 


OOOOOOOOOO 


0000000000000000000 


a:>HZiJoo<E-i>u 
a.<DDDugou 

W    O    2    Q 


^^ 


a 

{.•) 

H 

z 

M 

M 

CO 

Q 

1 

H 

(Q 

V  VVVVVVVV  V 

.-llJtHOOfNO<NO^O«H 
OQOOOOOOOOOO 
OGQOOOOOOOOOO 


rH<Nr)niJCMO<H 
OOOOQOOO 

oooomooo 


Z  >J  O  b  H  >  U 

D  D  u  y  o  u 

•^  <  (0  o  z  o 


VV     VVVVV     V     V 
OOQOOOOODO<-IO 

oooaooooocDooo 


00  >H  "H  r^  •-'  ^ 

O    CM    rH    <-t    "-I    O 

o  o  o  o  o  o 


ij  in  n  r~ 

Q     rH     rt     ^ 

a  o  o  o 


z 

»:) 

O    0. 

H 

> 

o 

D 

n 

D    Ed 

8 

o 

u 

►^ 

r) 

<    W 

z 

Q 

o  o  o  o  o 
t~  r~  O  O  O 
00  o«  00  m  CM 


o  o  o  o 
00  r-  o  o 

O  vO  vO  (N 


o  o  o  o  o  o 

iH  O  00  o  o  o 
CN  ro  U1  CN  ^  O 


o 

o 
in 

O 

CM 

O 
O 

o 

O 
O 

o 
o 
in 

ij 

(N 

CM 

CM 

in 

fM 

CN 

O 

s 

iJ  O  0-  H  >  O 
D  D  U  U  O  H 
•^  <  W  O  2  D 


O  O 
CM  O 


CM  00     M     iH 

r»  ^   —   r^ 


r~  in  r«  m 


D  O  O 

O 

o 

O 

O 

o 

o 

o 

O 

-1     rH     ^ 

00 

r~ 

00 

m 

t^ 

« 

00 

n 

H  iH  .H 

•H 

CM 

CM 

»r 

CO 

* 

ro 

00 

H 

X 

M 
•J 

z   o  o  o  o  o 

t^  tH  O  ^  lO 

Eh   n  cm  *  n  vo 

H     


o  o  o  o 
n  o»  r^  ^ 
^  ro  n  CD 


oooooooooo 
ooot^ooooor^vooor^ 
OcMi-t^rorHiovoinro 


o  o  o  o  o 

(^    O    CM    5»    O 

^  VO  vo  r>  m 


o  o  o  o  o 

5f    OD    O    O    O 

ff*  c^  n  m  o 


»-i  z  •-]  u  b 

<    p    D    D    U 
X  b  •-)  <  w 


>  o 

O    U 
Z    Q 


H 

o 

fn 

z 

M 

M 

m 

Q 

% 

fn 

V    V 


H 
J  V 
Q  _ 
O   O 


a  Q 
n  so 


►J       S 

2     n 


H 

H 

l-« 

t-" 

H 

V 

V 

V 

V 

V 

O 

•J 

.J 

•J 

o 

o 

»J 

o 

o 

n 

,1 

Q 

.J 

Q 

Q 

r-- 

^ 

Q 

(N 

CM 

o 

o 

O 

OQ 

n 

o 

o 

m 

o 

o 

• 

m 

m 

• 

• 

H 

X 

H 

H 

H 

•J 

V 

H 
V 

V 

V 

V 

z 

O 

•J 

o 

O 

•J 

.J 

•J 

O 

O 

\0 

I-] 

Q 

•J 

ID 

n 

Q 

a 

a 

H 

PI 

tn 

O 

o 

00 

o 

o 

o 

oa 

o 

OQ 

H 

o 

O 

• 

m 

m 

• 

• 

Q 

o  o  o  ri 
n  m  ^  O 


•J  iJ  n  kj  iJ 
S  O  "  o  S 

CD    BJ    —    00    ffl 


V 

iJ    O  iJ  iJ  iJ 

Q   rn  Q  Q  Q 

(Q    O  CQ  CO  00 


D    H    U    O    H 
<    (0    O    Z    Q 


O   O   O   O 


*  r»  o  fo 
m  ^  1^  t~ 


O  O  CM  o 

<B  \o  r^  o 

tC  IT)  O^  00 

irt  t~  .H  rn 


ooooooooooo 

O    O    O    O    VO 

o  Tf  ^  vo  in 

^(O^^oocNOoooinm 
\Oiooot~in>aa>r~(N<oo 

iH    iH    CM    (N    (N    iH    tH 


ooooooooooo 

00<0^000000'» 
CNOOiHO^^TCMCMVDO 

iHnoDOrjcMCOi/ir-uiai 
oovocoooicvor^uiaicoo 

ri    r-l    CN    CM    iH    t-t    t-l 


©ooooooooooo 

Ov0v0C0OOOOOOv0>0 

0«Hm^{N{NOOvooo<nin 
t»-ooinoi~f~vovo<^>0'-'>o 

CDOOO(T>O^O^OO^vO•-^^~ 

r-l  rHflTfVCSCMi-l 


O  O  (0  o  o  o 
00  >0  M  ^  ^  ^ 
(N    0»    -•    CN    vO    O 


o  o  o  o 

TT    O    O    O 
O    CM    CM    CM 


0C>iZiJOftiH> 
0.<DDDfiaUO 


H  H  H  H 

V  V  V  V 

O  O  O  O 

00  r~  00  ^ 

^  m  iH  VO 


O    V 


vo  «  00  in        iH 


HHHhVhVhV 

oooo<JJo'£o^ 
in  m  rn  \fi     'cm     •  t^     • 


EH  H  Eh  H 
EhEhHHVEhVHVV 
V     V    V    V  V  V 

_  o  o  o  o 
oooooovooo^r- 
nmO(rH»oif)r)tMin»o 
vo  m  ^  t^     •  tH     •  vo     •     • 


|H  H  H  H 

V  V  V  V 

o  o  o  O 

r~  o>  '^  <T> 

m  ^  «n  in 


c_,  r^  c_,  r^  r^  r^ 

^  V  f;  V  V  V 

_  o  _  o  o  o 

5  <D  2  '^  "I  f^ 

r;  ri  JS  >o  in  in 


CN 


<X) 


H  Eh    fH  eh  tH  H  H 
V  V     V  V  V  V  V 

^(T^M^ro^OOinOo 

fnin~*n^oo'^^'^'^ 


o:>4Zt-)Uo.EH>u 

^  D  D  w  y  O  M 
•-J  <  «3  O  2  Q 


P<  <  p  D  D  H  y 
<  S  b  "o  <  «3  O 


o  o  o  o 
~   o  00  r»  o 

rH     (N  rH  iH  (N 


u  o  o  o  o 

z  o  o  o  o 

M  O  O  00  o 

J  .... 

H  iH  a*  o  00 

Q  CM  rH  rH 

•H 

D 

o 


ooooooooooo 
ooooooooooo 
ooooooooooo 


ooooooooooo 
ooooooooooo 
ooooooooooo 


oooooooooooo 
o  o  o  o 
o  o  o  o 


o 

o 

CO 

o 

o 

o 

o 

O 

o 

o 

o 

o 

M 

o 

o 

o 

o 

O 

o 

o 

o 

o 

~ 

o 

o 

o 

o 

00 

o 

o 

o 

o 

CM 

n 

o 

CN 

^ 

CM 

r» 

<N 

CN 

CN 

CN 

CN 

CM 

CN 

CM 

CM 

2    OQ 


o:xziJoa.EH>u 

D    D    D    63    O    O    M 
•^    •-)    <    CO    O    Z    Q 


%^ 


u 

C9 

H 

z 

M 

M 

CO 

D 

S 

El 

CO 

O  V  o  o  •  o 

o  o  o  o 

o  o  o  o  o 

.  o  .  . 

-^     CN  O  O  CM  -H 


f- 

H 

H 

V 

V 

U 

o 

O 

O 

Z 

o 

O 
O 
O 

O 

O 

•J 

u 

o 

O 

o 
00 

Q 

«N 

O 

r-l 

r^ 

D 

O 

V 

V 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

o 
o 
o 

r-t 
CN 

CO 
CM 

o 

CM 

CN 

CN 

in 

CM 

o  ooooooooo 
ooooooooooo 
ooooooooooo 


o^oooooooooo 
oSoooooooooo 
oSoooooooooo 


oowooooooo 

OOHOOOOOOO 

oo  —  oooooooo 

.Hi-4  ^r-lt>-CM*VOO 

CNCM  CNCMinCNCNVOVO 


o  o 
iH  in 
o  o 


iJ  o 

a  n 
a  o 


V  V 

o  o 

oo  00 

O  .H 


Q  o  O  O 

CO  so  iH  CN 

o  o 


H  Eh  H 

V  V  V  H 

iJ  o  o  o  ^ 

Q  CM  CM  iH  Q 

to  O  O  "H  oi 

•  •  •  o 


Q  Q 

n  OQ 


U  H  H 

V  y   y 

►J  O  _  ^  J  o 

Q  «^  S 

an  o  "^ 


o  o 


o  o 


)J  >-]  o  o 

„  ^  D  Q  CM  CN 
GQ  O  OQ  OQ  O  O 


fi  Eh 

V  V 

o  o 

(^  00 

O  -H 


J  CO  O  iJ  o 
3  M  n  Q  TT 
m  —  o  oa  <H 


Z  U  U  CL.  H 
D  D  D  bQ  U 

(^  r>  «<  w  o 


>  o 

O  U 


u 

o 

H 

z 

M 

M 

CO 

Q 

1 

f-. 

H 

o 

H 

z 

M 

M 

CO 

Q 

^ 

H 

(0 

»J    iJ    iJ    V 

o  o  o 

00    (0    00   o 


H 
V   iJ 


t-> 

H 

' 

V 

V 

tH 

H 

o 

O  J 

V 

•  ij 

•  J 

Z 

tn 

in  Q 

o 

Q 

O 

M 

1-t 

O  00 

00 

00 

iJ 

• 

CO 

H 

o 

Q 

M 

D 

O 

cQooooQOoaoGoaaoQOQ 

03  *    00 


El 

M 

X 

t-t 

H 

t- 

H 

H 

■-] 

V 

V 

V 

V 

V 

z 

o 

o 

o 

>J 

O 

.J 

^ 

>j 

tj 

• 

a< 

m 

in 

o 

Q 

r- 

Q 

a 

o 

Q 

^ 

H 

o 

o 

o 

CO 

00 

o 

O 

00 

OQ 

00 

Q 

ca 

o 

00 

00    00    00    00    00    OQ 


,j  CQ  iJ  1-1  i-i 
Q  M  Q  Q  Q 
(Q    -•    CQ    00    00 


•J    ij    iJ 

«    Q    D 

09    00 


V 

►J  s 

OQ    O 


(S     >H     Z     iJ 

a.  <  D  D 

<  2  r)  "o 


c5  e.  E->  >  o 

D    U    U    O    U 
<    (0    O    Z    Q 


H  H  H  H 

V  V  V  V 

O  O  O  O 

in  in  ^  03 

•H  o  <N  o 


V     V 


£       o  o  o  o 
5       ^  -t  o  .H 


V     V 


V    H 


000000*^0*^00 

ooooOr~0\o'~''^>o 

OOOO'O      '   O      '      '   o 

.     .     •     •  00     .  .  . 

m  iH  CN  O  *^ 
in  f^  n  ro 


H 

H 

X 

M 

H 

Eh 

EH 

•J 

V 

V 

El 
V 

V 

V 

V 

z 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

r~ 

o 

l~ 

rt 

O 

H 

O 

o 

o 

o 

o 

o 

o 

o 

O 

iH 

CO 

H 

O 

o 

o 

o 

rH 

r-l 

• 

O 

Q 

in 

CN 

CM 

V  V  y  y 

§5oo 

o  '  j:^  5 


V  v^V^VvV 

OWoOqOOoO 

f>,Mo,ino0^rHiH 
rH""t-t0^rH>Hfr,in 


o:>iZiJoa.H>o 

0L.<DODUUOb] 
<X'-)'-J«CWOZQ 


H  H  H  H 
V    V    V    V 


o»  ^  o  <-i 

iH    rH    CN    »H 


O    O    O    O  O 

O    O    rH    O  O 

CO    CM    CN    ^  <^ 


O     - 
•«f    O 


o       o  o  o  o  o 
m  o  f^  *  '^  *"  "^ 


H  H  H  H 
HHEhHV  VVV 
V    V    V    V 

o       o  o  o  o  o 

000000>0<T>fOOO 
O    CN    rl    1-1    rH    a> 


c<i  t^  *o  ff> 


H   H   H   fi 


o  o  o  o 

CO    ^    VO   oo 
(N    <H    <N    «^ 


in 


ii    tn    c- 

2  00  * 


0  o  o  o 

01  o  o  o 
(N  in  <T>  fo 


V 

V 

V 

V 

V 

H 
V 

O 

« 

o 

o 

o 

o 

O 

o 

o 

M 

^ 

o 

00 

00 

o 

o 

CO 

in 

"* 

«n 

CN 

«n 

rH 

.H 

o 

iH 

D   u   0  O 
m;    (Q    O    2 


o  o  o  o 

o  o  o  o 

o  00  n  o 

O  in  in  r* 


ss 

O 

O 

o 

o 

O 

O 

o 

o 

M 

o 

o 

in 

o 

.-) 

• 

• 

H 

in 

so 

in 

in 

a 

ro 

CM 

ro 

M 

a 

(9 

ooooooooooo 
ooooooooooo 
o»r»'r-r»c<iflOinoo<H{N«D 

CO<NCNfO«*)»^fO'^*l''''> 


o  o  o  o 
o  o  o  o 
o  o  o  o 


o  o  o  o 

o  o  o  o 
o  o  o  o 


o  o  o 
o  o  o 
o  o  o 


a>r-<H<N^in^inin\oo 


o  o  o  o  o  o 
O  in  r»  CD  O  r~ 
o  ON  vo  00  <-t  r» 


o  o  o  o  o  o 
o  flo  o  a>  o  o 
tH  CO  o  00  o  <-• 


0    0(000 

r~  o  M  o  o 


o  o  o  o 
o  m  o  o 
.-t  r-(  r~  r»  "H 


Z  iJ  O  CK  H  >  U 
D  D  D  W  O  O  U 
•->   •-)   <   W   O   Z   Q 


H 

» 

(-• 

S 

M 

IH 

(Q 

a 

S 

Eh 

U 

C9 

H 

z 

M 

IH 

CO 

Q 

S 

H 

CO 

o  o  o  o 

d  o  o  o 

'—       00  m  o  I/) 


•H  Q  Q  Q 

o  a  n  a 


J  V 
Q 

n  o 


u 

O 

o 

J 

o 

z 

o 

o 

Q 

o 

M 

o 

o 

CO 

o 

■J 

Gd 

d 

d 

d 

O 

00 

m 

tn 

M 

tH 

<H 

rH 

D 

O 

ooooooooooo 
ooooooooooo 
ooooooooooo 


ooooooooooo 
ooooooooooo 


ooooooooooo 
ooooooooooo 
or^ooooooooo 


O  iJ  o  o  o 
o  o  o  o  o 
O   00  r~  O  rn 


ij  O  iJ  .J  o 
Q  O  Q  O  O 
CQ    O    CD    OQ    r^ 


H  El    H    H    H 

V  V    V     V     V 

OOOOOiJOOOOO 
.H.HiH(NCMD*l»l»trnvO 
OOOOOOOOOOO 


^    O    ff*  rt 


Eh    Eh    Eh    Eh    H    e-i 
V     V     V     V    V     V 


OOWOOOOOOO 
OOMOOOOOOO 

oo  —  ooooooo 

voin        ooinooi/)<-HOO 

CM   r» 


OOJJOOOO 
•HiHODuiCNrin 

oommoooo 


o  o 


ZIDKKXZiJO 


<Ck.^bbouubu 


O    O-    Eh    >    O 

<    '-  ^ " 


CO   O 


H 

o 

H 

z 

M 

M 

(0 

a 

1 

H 

O 

O 

o 

o 

•  o 

•  o 

o 

O 

o 

o 

o 

o 

<N 

n 

r~ 

o» 

o\ 

<N 

0>  O  <H     iH 


*  «n  ^  oi 


o 

o 

in 

H 

1 

V 

H 

o 

o 

o 

o 

S 

o 

o 

\o 

o 

M 

«^ 

o 

o 

00 

^ 

H 

* 

n 

CM 

Q 

M 

a 

o 

o  o  o  o 

O  O  f^  U1 
•H  O  00  00 


o  o 

O  f 

fH  Ol 


o  o  o 
o  o  o 
o  o  o 


oooooooo 
oooooooo 

OO^t^OOOO 


ooooooooooo 


^c>iHr»r-flOff>CMvo^(N 


«n  rH  <N  CN  CN 


ooooooooooo 
ooooooooooo 
ooooornmoooo 

00  P»  iH  .H  CM  (N 


ooooooooooo 


oooooooooo 
ooo>noooocMO> 
OOcovmn^vOinsOio 


OOOOOOOOOOOO 
OOOt^OOOOOOOO 
CNriCNfflf-tCNtNCNnCNtNCN 


O  O  (0  o  o 
O  O  M  O  o 
<H  >o  —  »o  m 


o  o  o 
o  o  o 
o  o  o 


oonooooooo 


If)  5r  vD  ^  fH  vo  o 


a:>4z,joo.H>u 


H 

C9 

H 

Z 

•H 

M 

(0 

Q 

§ 

H 

H 

19 

H 

z 

IH 

M 

CO 

a 

^ 

H 

CO 

H   H  H  H 
V    V    V    V 


vo  tn  00  00 


V    V 


H 

H 

u 

V 

V 

z 

o 

o 

o 

O 

•J 

o 

o 

CN 

O 

o 

o 

r-( 

ro 

D 

o 

r» 

r-l 

n 

^ 

tH 

o 

V    V 


O  ^ 


H 

EH 

H 

H 

H  H 

V 

V 

V 

V 

H 

V  V 

o 

O 

•J 

O 

O 

V 

O  O 

o 

tJ 

CO 

Q 

r^ 

<H 

n 

<H  O 

o 

o 

rH 

CO 

1/1 

t~ 

(N 

CO  in  t~  O 


V  V 

O    O  O 

o  00  t 

in  <£  ff> 


H  H  H  H 

V    H  V  V  V    H 

V  V 

O  O  O   O  O 

vc  o  a>  o  o  00  o 

r*    rH  vD  ffi    c~  Or\   vO 

•    vo  •  •      •  .    00 

m  iH 


Sh  H  H  H 

V  V  V  V 

o  o  o  o 

^  lO  *  o 

r^  ^  o»  CN 


V  V  Eh    Eh 

V  V  y  y 

iJ  J  o  o  „ 

°  s 


o  o 


CO    OQ    ON    CN 


r*  * 


Eh 
V 

V 

Eh 
V 

Eh 

V 

Eh 

V 

Eh 
V 

Eh 
V 

Eh 
V 

O 
O 

O 
O 

CO  o 

O 
00 

O 

O 

O 

in 

O 

rH 

CNfN-*«*'^CNODC^^rH 


K  »H  Z  iJ  O 
0.  <  3  D  D 
<    X   >^   >->   < 


0.   EH   >   O 

"     O   M 

Z   O 


CO    O 


O  O 
00  in 
n  <N 


5       S  o  o  S 

J  .    O    iH       , 

Q  J     • 


O  OOOOOOOO 

^oo<^c^^<-l(NCNr^vo 
cNcNinCNnvinina^in^ 

•    fN    CN 


OOOOOOOO 
OOOOOOOO 

ClOVrHVOCNr^Ot^ 


y    i^    t^ 
O J 


OtJOOOiJOiJ 


Og^OOrHOOfNOrHCO 


V     V 


V     V     V     V 


ocoooooooo 
r»Minr~0'n*t~o 

rH     —     rHOrHrHnmrH 


as  »  z  h3  o  a. 

D    D    D    W 

':>'-)<<  CO 


>  o 
O  u 

Z    Q 


H 

T. 

o 

M 

z 

iJ 

1-1 

M 

Q 

Q 

S 

M 

H 

o 

H 

o 

H 

z 

M 

M 

u 

a 

1 

H 

(0 

H  H  H 
V    V    V 


O    O    O   CM 


£-■  H  Eh  ^ 

V  V  V  o 

^  00 

S       o  P  9.  " 


oooooooo 


^    CM    CM    CN    CM 
CM    CM       •       •       •       • 


r~  «o  m  in 


OOOOOOOO 


ooooovo^inin 
<-(  00  r»  cN  n  oi  oi 
ro  CM  CM     .      •     •     • 


___ooooooooo 
«2S<0(NOrM*o»inrtCM 
!5r^2'-'<^«NCMr«iflinflO* 


00)0000000 
ODMOOiHf^Oi-IOvO 

1-1  —  i-icNr-mvovocN 


(C  »H  Z  iJ  O  &. 


Ck.  <  p  D  D 

<  2  b  T)  < 


CO  o 


Eh  >  O 
OH 


O  O  O  O 

r-  o  CM  o 

r*-  iH  CN  <H 


Eh  Eh 
V  V 


,_,   o  o  o  o   ^ 
J   o  o  00  o   T 


H 

H 

H 

t* 

H 

H 

H 

fH 

V 

V 

Eh 

V 

V 

^ 

V 

V 

V 

V 

o 

I-) 

o 

V 

o 

o 

V 

o 

o 

o 

o 

o 

Q 

o 

O 

o 

O 

o 

o 

CM 

r^ 

o 

m 

01 

^ 

o\ 

O 

o 

\o 

o> 

o< 

^ 

■ 

CO 

■ 

ri 

Eh  H  Eh 

V  V  V 

O  O  O 

^  O  m 

a«  iH  00 


fH  V  V  V 


0000>J<T>00 
OrrcsriQCMrHO 


H  EH  EH  H 
V  V  V  V 


Eh  Eh  Eh 
V  V  V 


O  O  O 


Ol  10  O  (-I 


is 


CM  O  S 

a>  00  S 


Eh  Eh 
V  V 

O 
O 
CO 


H  Eh 

V  V 

O  O 

O  O 

\D  0^ 


^   r^^ 


O  (0  O  O  ,J  •-]  iJ 

rt  M  n  o  Q  a  Q 

^  -•  r»  rH  (0  OQ  03 


o  o  o  o 

o  o  o  o 

o  o  o  o 

o  d  d  o 

o  t^  t~  r~ 


o  o 
o  o 
o  o 


o  o  o  o 

o  o  o  o 

0«  vO  0«  O 

fn  ri  iH  cN 


H 

o 

H 

z 

M 

M 

(0 

Q 

S 

H 

CO 

H  O  O  O  O 

z  o  o  o  o 

H  o  o  o  o 

ij  .... 

U  O  O  .H  O 

Q  o  r-  »o  m 


o  o  o  o 

O  O  CM  O 

^  ff»  ^  00 


ooooooooooo 
ooooooooooo 
ooooooooooo 

ooooooooooo 
^\^r^\or^vDooo09^oor^ 


ooooooooooo 
ooooooooooo 
OOi^mntHOioifncN* 

r-oo^o^o^fn.^r»^roln 


H 

» 

H 

z 

M 

M 

u 

o 

s 

H 

CO 

ooooooooooo 
ooooooooooo 
ooooooooooo 


ooooooooooo 
ooooooooooo 
0(N«»ooa^oo<^<^o^^» 

voooooa>a»n(Noo<*fMin 


o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 


o  o  o  o  o  o 
o  o  o  o  o  o 
o  o  o  o  o  o 


ooooooooo 

«O^VOr^00G000G000 


oooooooooooo 
o  o  o  o  o  o 
^  00  00  t~  m  O 

»n«ncNfMrnrorMOO^CNUio 


O  O  CO 
O  O  M 
OO- 


OOOOOOO 


oomooooooo 

OOtHOOOOinOO 
CN<N    —    fO^OOOf^nvOO 

m  so        ir>roa»irt^a>cM 


iJ    V    •-)    tJ 

Q       a  a 
ea  o  cQ  n 


Q  a 
to  09 


I-)    V    I-)    iJ 

Q  .  a  a 


Q  a 
so  n 


V    H    V 


Op^omoQOOQO 


•J  ij 
a  a 
PQ  oo 


H 

M 

X 

M 

H 

H 

H 

I-) 

V 

H 
V 

V 

V 

V 

z 

O 

o 

•-) 

•J 

•J 

o 

ij 

•-) 

•J 

• 

t-t 

o 

CM 

Q 

a 

o 

D 

CM 

Q 

Q 

a 

H 

o 

n 

o 

00 

a 

CM 

n 

o 

00 

00 

00 

U 

o 

o 

Q 

• 

CNO^QQh^QQQQQO 


OlJCQjOOOlJlJtJ 

CNQMQrjCMWQQO 
on  —  mOOOOOOOOO 


iJ  O  0.  Eh  >  U 
p  D  H  U  O  H 
•^    <    01    O    Z    O 


O  O  O  O 
^  m  o«  «o 
r>  en  CN  PI 


o  o 
a«  GO 

CN    (N 


o  o  o  o 


ooooooooooo 
^ooin(NODo<(D«nvor~ro 
f)  fi  en  f)  n  f)  o  f)  en  fo  c*) 


OOOOOOOOOOO 

f*)fnfOoifnfnforoforo<N 


o  o  o  o  o  o  o 


o  o  o  o  o 

m    <N    iH    O    {N 

^  f)  f*>  m  n 


oocoooooooo 
cMtHMr-inoomffifxvo 


_  D-  H  >  O 
D  U  U  O  U 
<    0}    5    Z    O 


u 

rn 

tH 

z 

M 

M 

CO 

o 

% 

t* 

CO 

H  H  H  E-i 
V  V  V  V 


V  V 


O  O  O  O    O 
n  ^  ro  00    f^ 

CM  »-(  fN  iH     rt 


V  V  V  V 

O  O  O  O 

in  in  o  00 

tN  iH  iH  iH 


oooo'^o<^o^Oo 

(N  1-1  CM  CN   ■  r-(   •  n   •   'CI 


Ht-"E-iHVHVtHVVH 
V    V    V    V  V  V  V 

O  O  O   O 

oooooomomoo 
OOvDro^(NO>ro>Hr)^<H 


VVVVV*V 

oooo°o°o°° 
ONn-Hin{q^5fn^J 

CMCMnCN.CM.*.. 


VV  vVyVVy 

OOWoOqOOo 
.HCN'-'aO'^r-lf^tNt^ 


o  o  o  o 

o  o  o  o 

>o  o>  in  o 

-^       at  to  in  00 


u       o  o  o  o 

Z  O   O   CO   o 

•H  O   O   P»    o 


o  o  o  o  o  o 
o  o  o  o  o  o 

O    VO    00    to    (N    VO 


(NiHrOiHCNtnCMi-tOirOCN 


o  o  o  o 
o  o  o  o 
(^  o  a>  in 


o  o  o  o  o  o 
o  o  o  o  o  o 
O  O  <N  o  o  o 


^CNOOODOfNCNniHOin 


o  o  o  o  o 
o  o  o  o  o 
o  o  o  o  o 


oooooooooooo 

OOCOOOtOOOJOO'HO 

invor~<Hr»ior»ooocovoto 


oowooooo 

OOtHOOOOtO 
iHlft    —    muliHCOCN 


(J  O  ft.  Eh  >  O 
P  D  fid  U  O  Gd 
•^    <    W    O    Z    Q 


V    V    iJ   iJ 
D   Q 

o  o  m  CO 
o  o 
o  o 

CM    .-t 


•J    V 

o 

n  o 
o 


.J  ij  iJ  iJ 
a  a  a  a 
CO  so  n  GO 


'    OS   X  o 
►J  o  z  w  o 

Q    O    —    -"    O 


O  ^  <  U  iJ  iJ 
O  O  iJ  K  Q  a 
O    00    -•    -"    (0    OB 


^t^VVVVV  V 

-^OOOOOJJJO 
SSOOOOODDDO 

ooooooommooo 


iJOOOiJOOiJiJo 
OOOOOOOOOo 

nooooaooaoao 


o:  X  z  iJ  u 

0.   <  D  D   D 


CO  O 


t-i   >   V 
O   H 

z  a 


OaZCOOQOiJK 

BQpa_-<iaoooQ-*~* 


^ 

Q 
OQ 

•J 
Q 

a 

■J 

Q 

n 

•J  .J 
o  o 
o  a 

^  >J  iJ 
Q  Q  a 
IS  OQ  n 

•J 
a 
m 

■J 
a 
o 

J  o 

D  O 
CO  o 

QOOQOQOQQO 

(aaaoaoannoacQaao 


05><ZJC50-H>O 

<s•-J•^<wOZQ 


H 

o 

(n 

z 

tH 

M 

CO 

Q 

§ 

t* 

iJ  O  >J  o  o 
Q  O  Q  O  O 
CQ  VO  m  CN  VO 


O  ij  o  o  o 

O  Q  O  O  O 
O  DO  (N  CN  00 


V  V  V 

iJ  O  O  O  O  O  iJ 

Q  O  O  O  O  O  Q 

m  <N  so  ^  VO  o  CO 


b:  >i  z  ij  u 


>  o 

O  H 

z  o 


a 

O 

H 

z 

M 

M 

n 

Q 

1 

H 

(0 

D    Q 

m  o 


o  o 
CO  so 


iJ    V 
Q 

pa  o 


ZOQQQQaaQ 

— •noQCQOQGQnnn 


ZinoiriQaaQQ 

—    OOQOOQCQOICQOQ 


00004000000 
nCQBOPQOOQOQOQOQCQ 


U  O  iJ  tJ  iJ  iJ  n 
O  O  D  O  O  Q  S 
n    r-l    BQ    OQ    BO    O    ^ 


^^ 


oooooooooo 
(oooncQCDnootnaQoo 


z  J  C9  0.  H  >  u 
D    5    D    H    O    O    H 

•-}•->•<:  w  o  z  o 


OOOOOOOOQq 
COOQCQCQOQCaoaDQBQcQ 


X 

H 

o 

U} 

H 

z 

w 

M 

z 

CO 

Q 

o 

2 

M 

f^ 

H 

H 

D 

CO 

a 

M 

K 

t* 

V    J 
Q 

o  a 


OC    iJ    ^  iJ    iJ    iJ    ij 

ZQQ^OOOO 
—    BQCaQSQCQaQDO 


►J    ,  ij  J  J 

O    ^    Q    Q    Q 
00    =    GQ    09    GQ 


ui    w    ui 
-^    S    O 


aoooOoooQa 
oooQngQ'oconfHBQn 


ee>MZ»jOQ<H>u 
&<<ppDuyoH 


V    V 


O   o 


/^       »>       ^-^ 

<^    O    'H 


-^  O  o  o 
O  o  o 
«   fM   ^ 


g     8 


H  >  O 
O  M 
Z    O 


O  O 
O  O 
CM  r^ 


a: 
z 

o 
o 

O 

o 

o 
o 

O 
O 
00 

o 
o 
in 

O 
O 

o 
o 

o 
o 
in 

in 

CM 

00 

o 

n 

oooooooooo 


OaQQQOQO 


Z  J  O  0.  H  >  CJ 
D  D  S  b]  U  O  U 

>-i  <-)  <  V)  o  z  a 


•J  •-) 

Q    O 
0    00 


H 

►J    V 
Q 
00   O 


ZOOQQQQOQ 

—  GQEaoanacQcacQ 


oaaaaoaao^ 

BQGQBQnOOQOQnns 


QQDQQQOOQO 

BQcooacQnDScooaoooQ 


CL.<DpDHUOH 


«  o 

O 

o 

o 

O 

o 

O 

o 

Z  in 

o 

o 

in 

O 

m 

o 

in 

—  in 

o 

in 

\o 

00 

ro 

^ 

^ 

a>o<o<fnrotH<Na> 


o  o 

O  in 

CM  00 

o 
in 

o 
in 
m 

o 
o 

o 
o 

o 
o 
in 

o 
in 

i-i 

o 
o 
in 

o 
in 
vo 

^  iH 

<-l  I-t 

1-1 

CM 
r-l 

00 

»-l 

in 
1-1 

ro 

t-i 

CM 

f-t 

,J,J»J.JiJiJh]OOiJ 

ooooQaoooo 
OQOocQoiancaoOfHin 


a;>HZi->oa.t-'>o 

D  D  D  w  y  o  Ba 

<  CO  o  z  Q 


^^ 


o  o 
o  o 
in  o 


esoooooooo 
zoooooooo 
-•i-ta\ncMn^ooo 


OOOOOOOOOO 

oooooooooo 
n^oa«(N«£cNr>tovo 


GQSQfiQEQOOSBCQmPOBQ 


«  X  Z  h]  C9 
a.  <  D  D 
<  X  >->  >^ 


_  B.  H  >  O 
D  H  U  O  H 
<  n  O  Z  Q 


o  a       a 

BO  BO     BO 


a  o 

CD  BO 


Z  Q 
—  BO 


t-3  U)  hJ  iJ 

Q  Q  ^  Q  Q 

BO  BO  Q  BO  BO 

BO 


,J  h9  iJ  >J  iJ 

a  a  a  a  a 

CQ  CQ  BO  CO  BO 


Q  Q  O  O 


^   ooQaQQOOoa 


BOCDBOBOEQoQOBOBOBO 


o:>4ZiJC9a.H>u 
<S'^'-)«woza 


o  o 
o  o 

't    CM 


Eh  t-i  H  H 

H     V  en  V  H  V  V 

V  V  V 

o  o  o  o 

o  o  o  o  o  o  o 

o  ^  o  *  o  *  ■* 


o  o 
o  o 


H  ti  H  (.  E-<  H 

V  ^  V  f;  V  V 

O  Q  o  o  o  o 

o  g  o  §  o  o 

CM  O  CN  O  va  VO 


p  o  9  Q 


BO    BO 


CQbqCQcqCQCQoqO 


^ 

O    Ck, 

H 

> 

O 

D 

D    W 

U 

O 

U 

•-5 

<    W 

O 

2 

Q 

o  o 
o  o 
o  <o 


PS 

O 

o 

o 

o 

o 

o 

o 

o 

55 

in 

o 

o 

IT) 

o 

IT) 

o 

m 

~" 

n 

vo 

00 

o 

CN 

t^ 

0^ 

n 

oooooooooo 
omtninooomoin 
mcoin<H«ctoooao<Hao 


w 

D 

V 

V 

m 

ij 

I-) 

•J 

•J 

■J 

>j 

•J 

o 

o 

■J 

2 

Q 

o 

Q 

Q 

o 

Q 

a 

o 

o 

O 

< 

m 

n 

n 

a 

n 

n 

m 

t^ 

in 

m 

Tabla  6 


SCAN /PARAMETER 

BACTBRZ  OLOOZ  CAL 

STANDARD  PLATE  COONT  MEMBRANE 

FILTRATION 

P/A  BOTTLE 

TOTAL  COLIPORM  MEMBRANE  FILTRATION 

TOTAL  COL I FORM  BACKGROUND  MF 

CHLOROAROMAXZ  08 

HEXACHLOROBUTAD I ENE 
1,2, 3-TRICHLOROBENZENE 
1,2,3, 4-TETRACHLOROBENZENE 
1,2,3, 5-TETRACHLOROBENZENE 
1,2, 4-TRICHLOROBENZENE 
1,2,4, 5-TETRACHLOROBENZENE 
1,3, 5-TRICHLOROBENZENE 
HEXACHLOROBENZENE 
HEXACHLOROETHANE 
OCTACHLOROSTYRENE 
PENTACHLOROBENZENE 
2,3, 6-TRICHLOROTOLUENE 
2,4, 5-TRICHLOROTOLUENB 
2,6, A-TRICHLOROTOLOENB 

CHLOROPHENOLS 

2,3, 4-TRICHLOROPHENOL 
2,3,4, 5-TETRACHLOROPHENOL 
2,3,5, 6-TETRACHLOROPHENOL 
2,4, 5-TRICHLOROPHBNOL 
2,4, 6-TRICHLOROPHENOL 
PENTACHLOROPHENOL 

CHEMISntT  (FLD) 

FIELD  COMBINED  CHLORINE  RESIDUAL 

FIELD  FREE  CHLORINE  RESIDUAL 

FIELD  TOTAL  CHLORINE  RESIDUAL 

FIELD  PH 

FIELD  TEMPERATURE 

FIELD  TURBIDITY 

CHENISTRT  (LAB) 

ALKALINITY 

CALCIUM 

CYANIDE 

CHLORIDE 

COLOUR 

CONDUCTIVITY 

FLUORIDE 

HARDNESS 

MAGNESIUM 


UNIT 


CT/ML 


CT/IOOML 
CT/IOOML 


DETECTION 

LIMIT    GUIDELINE 


500/ML(Al) 

0  (Al*) 
5/100mL(Al) 
N/A 


NG/L 

1, 

.000 

450. 

(D4) 

NG/L 

5, 

.000 

10000 

(I) 

NG/L 

1. 

.000 

10000 

(I) 

NG/L 

1, 

.000 

10000 

(I) 

MG/L 

5. 

.000 

10000 

(I) 

NG/L 

1. 

.000 

38000 

(D4) 

NG/L 

5, 

.000 

10000 

(D4) 

NG/L 

1, 

.0 

10. 

(CI) 

NG/L 

1. 

.000 

1900. 

(D4) 

NG/L 

1. 

.000 

N/A 

NG/L 

1, 

.000 

74000 

(D4) 

NG/L 

5, 

.000 

N/A 

NG/L 

5. 

.000 

N/A 

NG/L 

5. 

.000 

N/A 

NG/L 

50. 

N/A 

NG/L 

50. 

N/A 

NG/L 

50. 

N/A 

NG/L 

50. 

2600000 

(D4) 

NG/L 

50. 

5000. 

(Bl) 

NG/L 

50. 

60000. 

(Bl) 

MG/L  N/A 

MG/L  N/A 

MG/L  N/A 

DMSNLESS  N/A 

"C  N/A 

FTO  N/A 


N/A 
N/A 
N/A 
6.5-8.5(A4) 
<15  °C(A1) 
1.0  (Al) 


MB/L 

.200 

30-500(A4) 

H6/L 

.100 

100.   (F2) 

HG/L 

.001 

.20(A1) 

MG/L 

.200 

250.   (A3) 

TCU 

.5 

5.0  (A3) 

UMHO/CM 

1. 

400.   (F2) 

MG/L 

.01 

2.4  (Al) 

MG/L 

.50 

80-100(A4) 

MG/L 

.05 

30.   (F2) 

SCAN /PARAMETER 

NITRITE 

TOTAL  NITRATES 

NITROGEN  TOTAL  KJELDAHL 

PH 

PHOSPHORUS  PIL  REACT 

PHOSPHORUS  TOTAL 

TOTAL  SOLIDS 

TURBIDITY 


UNIT 


DETECTION 

LIMIT    GaiDELINB 


N6/L 

.001     1.0  (Al) 

MG/L 

.02     10.   (Al) 

MG/L 

.02     N/A 

DMSNLESS 

N/A   6.5-8.5(A4) 

MG/L 

.0005   N/A 

MG/L 

.002      .40(F2) 

MG/L 

1.      500.   (A3) 

FTU 

.02      1.0  (Al) 

NBZALS 


ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BORON 

BERYLLIUM 

CADMIUM 

COBALT 

CHROMIUM 

COPPER 

IRON 

MERCURY 

MANGANESE 

MOLYBDENUM 

NICKEL 

LEAD 

SELENIUM 

SILVER 

STRONTIUM 

THALLIUM 

TITANIUM 

URANIUM 

VANADIUM 

ZINC 

PHENOLZC8 

PHENOLICS  (UNPILTERED  REACTIVE) 
PB8TICIDBS  ft  PCB 


UG/L 

.050 

100. 

(A4) 

UG/L 

.050 

146. 

(D4) 

UG/L 

.050 

50. 

(Al) 

UG/L 

.020 

1000. 

(Al) 

UG/L 

.200 

5000. 

(Al) 

UG/L 

.010 

0.20  (H) 

UG/L 

.050 

5.0 

(Al) 

UG/L 

.020 

1000. 

(H) 

UG/L 

.100 

50. 

(Al) 

UG/L 

.100 

1000. 

(A3) 

UG/L 

5.0 

300. 

(A3) 

UG/L 

.01 

1.0 

(Al) 

UG/L 

.050 

50. 

(A3) 

UG/L 

.020 

500. 

(H) 

UG/L 

.100 

50. 

(F3) 

UG/L 

.020 

50. 

(Al) 

UG/L 

.200 

10. 

(Al) 

UG/L 

.020 

50. 

(Al) 

UG/L 

.100 

2000. 

(H) 

UG/L 

.010 

13. 

(D4) 

UG/L 

.100 

N/A 

UG/L 

.020 

20. 

(A2) 

UG/L 

.020 

100. 

(H) 

UG/L 

.020 

5000. 

(A3) 

UG/L 


2.0  (A3) 


ALDRIN 

NG/L 

1.0 

700. 

(Al) 

AMETRINE 

NG/L 

50. 

300000. 

(D3) 

ATRAZINE 

NG/L 

50. 

60000. 

(B3) 

ALPHA  HEXACHLOROCYCLOHEXANE 

(BHC) 

NG/L 

1.0 

700. 

(G) 

BETA  HEXACHLOROCYCLOHEXANE 

(BHC) 

NG/L 

1.0 

300. 

(G) 

GAMMA  HEXACHLOROCYCLOHEXANE (LINDANE) 

NG/L 

1.0 

4000. 

(Al) 

ALPHA  CHLORDANE 

NG/L 

2.0 

7000. 

(Al) 

GAMMA  CHLORDANE 

NG/L 

2.0 

7000. 

(Al) 

BLADEX 

NG/L 

100. 

10000. 

(B3) 

DIELDRIN 

NG/L 

2.0 

700. 

(Al) 

METHOXYCHLOR 

NG/L 

5.0 

100000. 

(Al) 

ENDOSULFAN  1  (THIODAN  I) 

NG/L 

2.0 

74000. 

(D4) 

ENDOSULFAN  2  (THIODAN  II) 

NG/L 

4.0 

74000. 

(D4) 

ENDRIN 

NG/L 

4.0 

200. 

(Al) 

ENDOSULFAN  SULPHATE (THIODAN 

SULPHATE )NG/L 

4.0 

N/A 

HEPTACHLOR  EPOXIDE 

NG/L 

1.0 

3000. 

(Al) 

SCAN /PARAMETER 

HSPTACHLOR 

KBTOLACHLOR 

MIREX 

OXYCHLORDANE 

0,P-DDT 

PCB 

0,P-DDD 

PPDDE 

PPDDT 

ATRATONE 

ALACHLOR 

PROMETONE 

PROPAZINE 

PROMETRYNE 

SENCOR  (METRIBOZIN) 

SIMAZINE 


DETECTION 

WIT 

HHIT 

GUIDELIKE 

NG/L 

1.0 

3000. 

(Al) 

NG/L 

500. 

50000. 

(B3) 

NG/L 

5.0 

N/A 

NG/L 

2.0 

N/A 

NG/L 

5.0 

30000. 

(Al) 

NG/L 

20.0 

3000. 

(A2) 

NG/L 

5.0 

N/A 

NG/L 

1.0 

30000. 

(Al) 

NG/L 

5.0 

30000. 

(Al) 

NG/L 

50. 

N/A 

NG/L 

500. 

35000. 

(D2) 

NG/L 

50. 

52500. 

(D3) 

NG/L 

50. 

16000. 

(D2) 

NG/L 

50. 

1000. 

(B3) 

NG/L 

100. 

80000. 

(B2) 

NG/L 

50. 

10000. 

(B3) 

POLTARONATIC  HYDROCARBONS 


PHENANTHRENE 

NG/L 

10.0 

N/A 

ANTHRACENE 

NG/L 

1.0 

N/A 

FLDORANTHENE 

NG/L 

20.0 

42000. 

PYRENE 

NG/L 

20.0 

N/A 

BENZO ( A ) ANTHRACENE 

NG/L 

20.0 

N/A 

CHRYSENE 

NG/L 

50.0 

N/A 

DIMETHYL  BENZO( A) ANTHRACENE 

NG/L 

5.0 

N/A 

BENZO(E) PYRENE 

NG/L 

50.0 

N/A 

BENZO ( B ) FLUORANTHENE 

NG/L 

10.0 

N/A 

PERYLENE 

NG/L 

10.0 

N/A 

BENZO ( K ) FLOORANTHENE 

NG/L 

1.0 

N/A 

BENZO (A) PYRENE 

NG/L 

5.0 

10. 

BENZO ( G , H , I ) PERYLENE 

NG/L 

20.0 

N/A 

DIBENZO( A, H) ANTHRACENE 

NG/L 

10.0 

N/A 

INDBNO ( 1 , 2 , 3 -C , D ) PYRENE 

NG/L 

20.0 

N/A 

BENZO(B) CHRYSENE 

NG/L 

2.0 

N/A 

CORONENE 

NG/L 

10.0 

N/A 

(D4) 


(81) 


SPBCZPZC  PBSTZCZDB8 


TOXAPHENE 

NG/L 

N/A 

5000. 

(Al) 

2,4,5-TRICHLOROBUTYRIC  ACID 

NG/L 

50. 

280000. 

(Bl) 

(2,4, 5-T) 

2,4-DICHLOROBOTYRIC  ACID 

(2, 

,4-D) 

NG/L 

100. 

100000. 

(Al) 

2 , 4-DICHLORORPHENOXYBaTYRIC 

ACID 

NG/L 

200. 

18000. 

(B3) 

2,4-D  PROPIONIC  ACID 

NG/L 

100. 

N/A 

DICAMBA 

NG/L 

100. 

87000. 

(B3) 

PICHIX}RAM 

NG/L 

100. 

2450000. 

(D3) 

SILVEX  (2,4,5-TP) 

NG/L 

50. 

10000. 

(Al) 

DIAZINON 

NG/L 

20. 

14000. 

(Al) 

DICHLOROVOS 

NG/L 

20. 

N/A 

DORS BAN 

NG/L 

20. 

N/A 

BTHION 

NG/L 

20. 

35000. 

(G) 

GUTHION 

NG/L 

N/A 

N/A 

MALATHION 

NG/L 

20. 

160000. 

(G) 

MEVINPHOS 

NG/L 

20. 

N/A 

METHYL  PARATHION 
METHYLTRITHION 

NG/L 
NG/L 

50. 
20. 

7000. 
N/A 

(B3) 

PARATHION 

MG/L 

20. 

35000. 

(Bl) 

SCAN /PARAMETER 

PHORAT8  (THIMBT) 

RXLDAN 

RONNEL 

AMINOCARB 

BSNONYL 

BOX  (METALKAMATE) 

CARBOFURAN 

CICP  (CHLORPROPHAM) 

DIALLATE 

EPTAM 

IPC 

PROPOXUR  (BAYGON) 

SEVIN  (CARBARYL) 

SUTAN  (BUTYLATB) 


DETECTION 

ywiT 

LIMIT    GOIDELIKE 

NG/L 

20. 

35. 

(D2) 

NG/L 

20. 

N/A 

NG/L 

20. 

N/A 

NG/L 

N/A 

N/A 

NG/L 

N/A 

N/A 

NG/L 

2000. 

N/A 

NG/L 

2000. 

18000. 

(D3) 

NG/L 

2000. 

350000. 

(G) 

NG/L 

2000. 

30000. 

(H) 

NG/L 

2000. 

N/A 

NG/L 

2000. 

N/A 

NG/L 

2000. 

90000. 

(G) 

NG/L 

200. 

70000. 

(Al) 

NG/L 

2000. 

245000. 

(D3) 

V0IAXILB8 


BENZENE 

TOLUENE 

ETHYLBENZENE 

PARA-XYLENE 

META-XYLENE 

ORTHO- XYLENE 

1 , 1-DICHLOROETHYLENE 

ETHLYENE  DIBROMIDE 

METHYLENE  CHLORIDE 

TRANS-1 , 2-DICHLOROETHYLENE 

1 , 1-DICHLOROETHANE 

CHLOROFORM 

1,1, 1-TRICHLOROETHANE 

1 , 2-DICHLOROETHANE 

CARBON  TETRACHLORIDE 

1 ,  2  -D I CHLOROPROPANE 

TRICHLOROETHYLENE 

D I CHLOROBROMOMETHANE 

1,1, 2-TRICHLOROETHANE 

CHLOROD I BROMOMETHANE 

TETRACHLOROETHYLENE 

BROMOPORM 

1,1,2, 2-TETRACHLOROETHANE 

CHLOROBENZENE 

1 , 4-DICHLOROBENZENE 

1 , 3-DICHLOROBENZENE 

1 , 2-DICHLOROBENZENE 

TRI FLUOROCHLOROTOLUENE 

TOTAL  TRIHALOMETHANES 

STYRENE 


OG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
UG/L 
DG/L 
UG/L 
UG/L 
UG/L 


050 

5 

0  (Bl) 

050 

24. 

0  (B4) 

050 

2 

4  (B4) 

100 

300. 

(B4) 

100 

300. 

(B4) 

050 

300. 

(B4) 

100 

7. 

0  (Dl) 

05 

50. 

(G) 

500 

1750. 

(D3) 

100 

350. 

(D3) 

100 

N/A 

100 

350. 

(A1+) 

020 

200. 

(Dl) 

050 

5. 

0  (Dl) 

200 

5. 

0  (Dl) 

050 

10. 

0   (G) 

100 

5. 

0  (Dl) 

050 

350. 

(A1+) 

050 

60(D4) 

100 

350. 

(A1+) 

050 

10. 

0  (C2) 

200 

350. 

(A1+) 

050 

0. 

17(D4) 

100 

1510. 

(D3) 

100 

5. 

0  (Bl) 

100 

130. 

(G) 

050 

200. 

(Bl) 

100 

V/H 

500 

350. 

(Al) 

05 

46. 

5  (D2) 

